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[0 06 6] ( 1 ) jfeS£ft3i* 

•r. ft^gtft^ioi*. $«ai2. -ra»)Bi4, 

&mi 6. «ma&Sl 8&tf#&««»2 0«sjftX 
fRBLrfr*. B*S16«. e^dtCio-CJeSCfc 
¥«f*H2 4£. Setta&ttttt 4* 6ft 4. #«<*a 
24«. 4*fm?s**tt**fttt©JI'Cft9. * 

a 1 8u:m\.>t>iintwibi&ty»hsz. «@fi 1 20 

T«C«*SS2 6'. S^e*SS2 0©±(C(iS«2 8 
^asnrc^,, SS2 6. 2 8«*S^fe^^tC3l 

■e*i*n©ji©»5f, asss 1 2 is&g 1 6 
£0$??. 1 6 iSKissa 1 8 tv>nm. 

fi»«^BJ±/|4f8S«c«:SBiaor^-c4J:^o Ob. %^ 

it*mri>m<D®wa 1 2 4Sis2 6ay/ 
x»^9@92 0 4SR2 8 -enen^ai«ti* 

[0067] XK. jfeS^JWK^ 1 0©ffffltCO(,»-ca 

$ ? h ^? - *}tx. a *) mm 1 2 teas? *„ 
5ts?sft« ; Fi oijfesflbtcsjfflcfcsar 

ti. C<WfeSft*?fa!@K«:"?tt<4. issi 2*© 

«^«@tex-tt*«: u tin «iweis«a 2 0 tc^rr 
z>. mm. ^m^mi^xisxaftmut. c© 

tc£n& (0Uc*|,-) ^&^d©Kfb^*S7cb-CA 

[ 0 0 6 8 ] «T, l3l2*SS^-f©&a(CffifflpIffi 

■C. r?9SttX»(*j 4«,»94Sl*. WSS12©*. 
»WW«S 1 2 4fffiT®«*iS«2 6»6ft« 4>©© 
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[0069J (A) 

jssttsfcftfct. < i > ®m<D<m x«t < 2 ) «s 
aav«fi<02g^^<{-&. ( i ) «@at 

n. w*.h, &mm <as, «b. sh. se. 

®»4brt*£B IS. S3, sis. * 

[ 0070 1 sfmtmm*mimmi.>n*<.>. *? 

* U*£asttlfi©ffifflti5 0 Q/OfcJTT*. 0 £ etc 
»*L<ti2 0Q/d«T'CJb& o ' 2 0 

^«tc2iBT?*&i «. ma-mn&M < 4 0 0 - 

l 2 0 0 n m ) ©*©-«xti*«{c*j^ra«^ 1 

-Os^A-xXBfMi ( 1 to> -e*,*. SWSSEtc 
Q-X (TAC) , *yx?u.>rl-:?*u-(. <pe 

t> tfyx^i,;,?-:?^.^ <pen> . 

^ * K (PPS) , h (PC) . *y 

(PAr) , mxA,7i,-s (PSF) , # 
'MWAi.?*>(PES) , <F-«.Ms F (P 
I > *»;x-?«;n 5 F (PE I > . *tt*y*U7 

T^X* m'MjfcOO. 01-100* 



02> #832002-343440 

2? 

©£B^*U». £Sy - Fliawe^tc.W. z7t 

« y - Faatc ct4;-jH*a<J!>fiT». *f a o< « 1 0 

J[0074] (B>S*S 

Jtrsaftefis,, *mx-mi>t>#&mt, mar 
re«ttft*#* * y r-ift 0 . 7 fs& 55* 

[0075] ( l) ifcsfc 

[0 07 6] ttjcia^g^^ay^-^pi^^ ^ 
XX, ffiJS, ft. J(>yx-f>. yjuai^l, 

>Xtttrx-s'x<z>$&ffcte. *F5>)AXiiiSo>fei,>fk 
ft. *FS-5A©?;l;l.{ttt^j^f6ni. fftOft^ 

A©-feU>fk<f!J. ^-^>y<>A©afkfe^AW6n 
M,0,S,XI*M»»M«,O, (M. M*5 

[0077] *fcqStCffi^***fc©»J! 
tt. Si. TiO,. SnO,, Fe.Oi. WO,. Zn 
O. Nb.O,. CdS. ZnS, PbS, Bi,S„ C 
<!Se, CdTe, SrTiO s . GaP. InP. G 
aAs, Cu I nS,. Cu I nSt.^Q. ,fcOW 
4L<tiTiO,, ZnO, SnO,. Fe.Oj. W 
0„ Nb.O,. CdS, PbS. CdSe. SrTi 
0„ InP. GaAs, Cu I nS^AtfCu I nS 
e t T?foO. ^tctfSKitTiO^itXNh.O.-CJb 
L<I4T 1 O.r**. T t 0,1*7+2- 
VmtkMkZ 7 0%tLt^t»T . 0>1>Wi b < . 
* K Itl 0 OXTtJ-t^goT , O.r.feS. 
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ffiD£mz F-^r^ctts^rA*. 
[oo78] *mtcRi,*z&»mtm8,vi>$&& 
x*>M>ifi, aa^xK hhwiii. x**?-** 

[0079] f W Wft-fcolftStt-Mcc n in - n ai<D 10 
^^fe-^tt^f^^teSliS - 2 0 0 n iDtti 

i^3Oiim«s0«ou tm^vom^hzmmxt 

0<«1 0nm«T-CA*. AMA«Ma.3«T4clM 
*tl*Jb3tf$B<«\ !4W>**a. flMJil 00 n 
mW±\ 3 0 0 ii mfU^^^i^^^S^'r 6 c <b 20 

&fflT*i§£. lttttTiO,. ZnO, Nb^Os&b 
<«SrTiO,T?WCi«$OK S^^li 

»*U* 0 3 6 K*M^ or I*. ZnO 

iSnOi. ZnO£W0 5 XliZnO. SnOziWO, 

tt«« 1 0 0 n mJBLbr. 'i>3t*ttS<&t«-*i 1 5 n in 

[0081] zwtm&wm&t isx\ts \%tm% 

O r*fb-y*l&D#*} 7 (19 9 8 

*> . mmrno i*f*-¥>ukicjLt>m&-T 

4 > J ( 19 9 5*) *CGtt0*/* - y^ft, 

&&tvjmsmto\ . ^35^, m9 

10 12-10 1811 (1996*) KE^CD^ 
-^/iftlUBUs JCteDe *rus satt#B8fcOfc 

[0082] JMMMtt? MMt* * ><D*S£. ±s/ 

y*-wik. mt*M)®*zi&*xv>& 
aun*^«tttti^nbH* oi*#. £ *tc?as?%> 

TKft^^>«3tt<t:Kffla^j tt«^a«5 (19 97 
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■*:r- Tj**)t>y - -b? 2 ? ? ■ v-frx*-*-. M8 
OS. Ml 2* 3 157-31711( 1 997*) 
KI2$l0>#fte. Burnside h<D? ^h'J-- 
vinj/**. Ml OS, 5I9#. 2 4 1 9-2 
4 2 5S^I2«W5*ftWt* (A*. 

[0083] ( 2 ) *«f*<*ti*JI 

tc^mm+mvm&x'mznz. m*im&*& 

f*f*©«Bitt3**aofc«£, mzvmm&ftim 
mm-*>z. a&v>sm$&tux& y epjb 
ft. ««waj*acx«^iW*ffrc^^o 

ft. CVDft. *4UMaofc2E&±ctt9K?«ft 

serf my u a ** * » » r &gBf bfe* ««w 

[0084] «>»flBlE«:f«|-r**tti O 

ft. 5iUt«^^f9»ua*6»ftT**ft % 

[0085] ^SMi */Ctt, *X«SS<OW^SHi 

x«tu--Ff>i«*»iai6!M4orwv»rfcj:i». #y 

x*u>^3-;Wp^3&£;i*C±X\ 5>S«ftO 

r. #yx^u>yya-^*a9srr*c<bt*»*o 
[0086] §Mrfrft<fcLxi*. r^n^ 3 >^i 

8-4 5 8 9#(cram3nTC^9^t-><-^. *S 
»i*26 8 1294^, 3276 14 19^, 32 7 6 
17 9l^Ciea<DX5^F^ii/^-ft, x**Ht 
-J>s»>ft, »-^>ft««W«Oi^ JtfctaWBiO 
r^tT>ft^^U-ft4>»J!tr^ S5?ED®ttritily 

r«. iSK, hS^^?t'7C93^e«i**ii 

OA. E9JK. d*AJK, X>»->8«W»«U>b C 
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CM) 



10 08 7] #*H*a&*©aii*BK!BfcY. ftfKD 

t^^m<om$iti^3 0umam$u< 2-25 

« o»#J: Oft? * U>. *«(*»^^r)^^ 1 n . 
♦){C«f4JttB«*. 0. 5-100g#4f*K 3 
^5 0fr#Jt»>»aui 1 . 

10089] WlfttMlttlllliit!,^ 
m»4 0 W± 7 0 0 -cvltv* 0 . <fc 0»S L < ti 1 

0 o-axte 0 owFc-as. ifc/iB^at 1 o * 

v. uumtvmwwm, m, mm^x* 
m. mm. mm. #xm**am*<&t> 

[ 0 0 9 0 ] mmsk. *m*m*mm***i 

10 09 1] *WtMt?l|t£. *<C36g«:» St - S 
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[ 0 0 9 2 ] ( 3 ) 

C0«£. BW4f 4*»©Sg^ t ^^ 

10093] ufce^tt. ^atm*®^ 
^«ssfc^©w*aaa«f^ (interlock ^ 

«*. COOHS. OHS. SO.HS. -P (0) (0 
H) ,SfcJ;or-op <0) <OH) .tttM^agHl 

OHS, -P(0) (OH^gfcjrtf-op {<» 

<oh> ,6*«etcj(fsoK cn^^irj^ij^ 

wmtMzamtzmz. .ccwtwiibti 
[0094] « T> «btwcm.*»*oi.*»a»* 

<a) HS^B^fejS 

Aigf^ftgi br«. mi**E#i*4 9 2 7 7 2 1 
* S4684537#. 35084365# 353 
50644*. P35463057*. 35525440 

*&<omim. ay. fcRprr-249 790^ n 

*f 10-5045 12#. tt!WH*98/50393 
#. Wl2 0 0 0-2 64 8 7*^©S^«( C i B8 ^ 

1 0 0 9 5 ] ^ %«i«BS*,i,^A8ttasr* 

H5iC(IV) 

<A*),R U (B-a). (B-b). <B-c> 

me-mx ( 1 v> *. amji 3wt2acDea^«« 

*. A'«Cl. SCN. H.O, Br. 1 . CN NC 
O. SeCN. cr-yxoa. Va->Ra^^^^ 

*<Z>*»f*U». t*2«J:a)^. 2tLtOA l tiS 

-• cfefKM-a'r <>■*<,». pa-Rsc ( i v> 4,, B 
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B-6 




Br-7 



e-e coom 




8-10 



[009 71 «|«(B-l>~<B-l0>«t«. R' 

ik>7*+**- awm^i* 

©r g^.+»6-i2®a»x««ia» 



40 



l». «&-«*< I V>*. B-a. B-bSCCB-c 

[0099] 
Utl3l 
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C16) 
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^ 1*IMil 1-67285* 1-8691 
63 Wl 1 -97-7 25* 1-158 
395* ^11-163378* ^11" 
214730* WW1 1-214731* 
U-238905* «»2000-26487* * 
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i0 92^©s9»aa^se^e«* 5 ^^ n *- w * 

[0 1021 
[Ik 15] 



OK 




CO 1031 



[4b 1 6 1 
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t0 I 04] <4) &ffm&*^V8Mo m % 

* 7 - 2 497 •0*CIMWftx<,»*«(c««* 

* aw * / "*. t ^ 

t^na*^. jodma, ^op^>-e>^) ' 

*) Vji^xa^+vp, rs KM (N, H-UM 
****ATi K, N, N-S>j»**7**« p«) 
N-j*f-AKo •;(.->, i. 3-j;^, W5Wy 

riL 8 ^ 4 * 5 ******* 

©*tt*iS«(lm«)afc.jo. Ol-iooumo 



40 



5C 50 



•J. jrafc^Kfla,,^^^ 

*»*u.. mam. *mtm**&K*mm 
Zl^. m * tcit> ' frfiKfcs**. ******* 

[0 10 6] 
[ft 1 7 ] 

10 I 0 7] *«SW>as« ( WHMwMcj^jt 
►^*v*r>*i^Ag-y k«*» 
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If Ct\*>ifi®.&Q&ts\t*<D**.m>Xl,iH> 
o. Gtmmtagmoxm^x 
[oioB] <o &fi®%m 
mamma, ^omim^^mr^mm 

b y tears i/fc^tM9>*y^®B9, M 

w*©i»mc. (id ®ft«©+ * <) 7~&mv»tot> 
zmmmmtox, s^taaaM^iJi 

t&a*m*ffi<.>*C± twiri*. c©«a 

eaa«:*itw©si5H«siii*ft«T4*», chew- 

& c 1 * &. 
[oios] < n^isa©w 
mftMmvwGrts&cm l x t*2 m o o-n&wHK h 

[o 1 1 o } ®%<d®is. mmsim<o&&&&ii&i 
ox. ®&z?ic£i>%.nm& : &m?itt7a4iA, 

[Oiii] &3er>€&ft&a(cfc<,>rt* 
[0 112] <D> #6 

fttucri*. &JS (*iiitxa&. &. «. P. 

i«*A. 7^^i, W*. Xtttt 40 

F-*IHtxxv) wns. c©*t?«*a4i, 

IB, m, r*ii<»A. ^y-ffi'Ai^fgsjiss 
£ bra* ixfMrtc ag©»*U' 

©e5tt»JcWl»Snte»,»*, 3nm~10<im**?* 

ffljstsonai trti5 o o/DmrcAo , 5 *>ra 

4L<li2 0Q/OWT-CA&. SO 
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[0113] »«*3»*±*H^»rft*--*xttfi 

[0 1 1 4] ttSI*. SftKti£B±K|g$l»Stt«t 

[0 115] <E) -eoffloH 
mtLxmsLLxa<ctimt{j<. «mik8*(&« 

*>*. TMt0*&CCWSU*«>ttTiO>. SnO,. 
Fe»0,, WO,, ZnO, Nb t 0 5 T?*9. S&«:*r 
IKIiTiO.tAi, T&OfSl*, WittfElectroch 

•C* *. T*9S«>»f * U»nai?ti5 1 0 0 0 amv 
*9. 1 0-5 00nin#3&cc«?f W». 
[0 1 1 6] Sfe. «S4Lrffiffi-r*»Stt2»*4 

[0117] *%^Wfe«ft(fc^«tl!s«, iSt/cgi 

y-7- ^mtfiit w», 
cons] *«^<wt«m{ t»«stta, swims. 

y- K«L9«/VL-CHttBB«C^0. HSBIS-CttS 

awKffiWSK y- m«*^o-c«i*sn*jt»e» 
K.*A>&mi2t\. *<»±±&Miimwm*7zi§x 
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«tt««R r« *. HifcflKIi, *«8 2 0 0 0-268 

bit** 

[0 119] (#*Cl*?8ft] (?TRC. *m<DWRW 

I*. JmaiTi, V. Cr, Ma. Fe. Co, 
Ni. Cu, Mo, W«ft«rBfUW*»f&n« # 

•^^Ai^r^^y^igcjiSf^^^i ua> 
fe. £2 (nA)fto^), atf/Xt*Ai. Ga, 
Ift. Oe, Sn, Ph. Sb, Bi. St, P. Bft 

Oiao I 

[0121] *^r^6n^J:0$tJ!O^«^^^ 

&/iI#£B<fc£4& {CCcmLSmtl^ Ti. V, 
Cr. Mn, Fe. Co. Ni, Mo. Wlf>t>M&ftZ> 
^£<±M8)<^It#*>Utbtf0. 3-2. 2*Cfc 

[o 1 22] *mxmi,>*>ti&m:&&u\,'i)?o^ 
te/mv&mitzte (ccxm#$m±\t % v. cr, 

Mn. Fe, Co, N i &6jgl*ti*4>fc< it IS) 
<*>£fh?>*/Wt#0. 3-2. 2<C£*J:^tc2i£Gr 

[0123] *mX'm^*>tl*>1#£*i* (A* 'J * O ^ 
MWMBMftjEfigMl*. Li.M'O, (MM* 
Co. Ni, FeatfMn^63SI;m*ie#J:. * = 
0-1. 2>*Strtm. XttLuMSO. (MMiM 

n. h = o-2)r'*3ti^xe^«a^wr^tw 
r*>o, M'acxM^ox^ss^atmtcAi. g 

a. In, Ge. Sn % Pb, Sb. Bi, Si. PX 
i*Ba<jr£g£t,r«><j:ix. ?g^sats»^jstc«or 
0-30mo l%Mt&bi,><> 
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ttmzmmiteiEmsmt cm l» ( co 

O t , Li.NiO,. Li.MnQj, L i,Co,Ni 
(i.nO,, L i k MiiiO, <ccrsr=0. 02-1. 
2. j = 0. 1-0. 9. h = 0-2) imw*>ft*. 

[0125] ij Afk#fe±jgf$£g 

10 I*. 

[0126] ^mxm^jE^m^o^m^'i 

X&ftiCffl&$fttM*tfi. 0. l-5 0iiin#$t£l/ 
I*. tk*ffl»it/rl«$«CB*3n4v^ B E T&V 
0. 0 1 -5 0mV*^J^i^ * 

sr ioomi m^tcmo±mm<D put 
tctbwnpiM&&m>&£t&vz& < > mux. a. 

mbtctambx km*. 

[oi28] tmxm^hn^mmmo-^ 

mt\t % m®K$mfre>ut>mx't>*> 0 nuit 
eat?*, urn®* fmms&moAsmfa a 

r*^ 0 *fcftSMffl<*. ^5l©62-22066^ 
»^2-6856^&«, 33-454 73^ 

»*^< , s -9084 4^^sm>nm& 

lA&M&Qm&& % %m¥G - 4 5 1 6^'2Mmto> 
[0129] *^KlfW^Sfe^©grSftg<^)iacr>Wi 

X«©ttftl?2^fir'2 0- ^^4 0* <Dg«{ca*-$r 
«««rW0rtJ:l* o *f$b<t*2 9ST?4 0- w±7 
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if, Ze &QZ 0- «J:4 0- WTKB^nirn- * 

ttittui«Mtt<raKwiaM> 1 0 oaart?*?, s 

ft. *tf/X<*** ayt^ F*«M 1/ < . MJBIWtoB 
13 <IIlB)fc-l5 <VB>*©**- A I. G 
a Si, Sn. Ge, Pb. Sb. Bi 

[0i3limit Ga,0„ SiO, GeO. Sn 
O SnO„ PbO. PbO„ Pb,0>, Pb,0„ 
Pb.O., Sb,0„ Sb.O.. Sb.O>, Bi.O,. 
Bi.O.. SnSiO., GeS. SnS SnS„ P 
bS PhS,. Sb»S„ Sb,S„ SnSiS,ft«f 
«JU, «fc. C*16**. Sttt'J Wi©fcHrB 

[0132] *WBtCl9»*»W*W«:*l' , C«. S 
n si, G«t**tT**«wn*« l S*aiff* 20 

SnM'.M'.O, 

_lRs!t(V>4>. M'«, A I. B. PRtfGe*>6g 
**] < I A) *2 <"A) ^3 «" 

ia) *s*Btf»a ys7tw>>hmztih>pu<t^ 

e«0. 0 1«J:lWT©B*t>0. 2<d + e<2. 30 
[0 13 3] Sn*3#&'r*#S9BM k *» il/Ctt ' 
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1.91 

C- 1 4 



SnA l..iB...Ca..»P..iSi...O 



C- 1 

C-2 

C-3 

C-4 

C-5 

C-6 

0,.,» 

C-7 

1.1 

C-8 
C-9 
».» 

C- 10 
C- 1 1 
C- 12 
C- 1 3 



S n S i O, 

Si\...AI..»B..iP».»S i..»0».» 

SnA U..B..iCs..«P».iO»..i 
SnA l.. < B,. i Mtr..iP..»0>., 
SnA l...B...Ba....P» «O a .i. 
SnA I »..B».»Ba..»»Mtr».Mp».i 

SnA l,.iB».»Ca..»P..iSi..iO 

SnA l..»B...S u.,0».» 

SnA I...B..»M?..iP..iS i»..0 



SnA l..iB...P..«S i...O,..i 
SnA l..,B..«P..»S i..»0«.» 
SnA I...B..iP..»S i,..0»..i 
SnAl..iB..,Ba..,P...Si...O 50 



C-15 SnAI...B».tM»i.iSi...O,.i 
C-16 SnA l..tB,.,P..iS i...O,... 
C-17 SnB..,K...P..»S «0,... 
C-18 SnB..iF..,Msrt..P#»Oi..i 
[0134] SO'/Xl* 

•ca. **i*waiw***0«w. 4 \ 

[01351 *Wfc».»6ft**»m«>Wt»* 

pat*, a*. * >M ^J£2£ 

JUS* *£@S«St 

,BweiBt>riMet#t?**. 

3 [0l3 6]*^^fc*.^. Sn. Si, Ge**>fc 
[0137] Sa^K^***^-^ 1 *- **. 

n. < h 

[0 1 3 8 1 19ie»«i«*- 
^. as, ££ltt (ttttltt. ±«*» 

Aisiia, rW"** 

40 r*5i9A. ■<«W863-148*54 

<4SBaB5 9-20 97 1«) teiT<D*SttWW* 1* 

S« l-5 0@fi%* s »*^<- ^tC2-30Pfi% 

(CH$ _ 
[01391 *ftlBrtiS©^9«:IS5^'* fe *® 56§ 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The electrolyte constituent containing the liquid crystal compound which repeats the 
polysiloxane structure shown by the following general formula (I), and it has as a unit. 
[Formula 1] 

-«a < i ) 

R expresses an alkyl group among [general formula (I), and L expresses single bond or a divalent 
connection machine. A expresses a mesomorphism substituent. However, a mesomorphism 
substituent may have an ionicity basis and a mesomorphism substituent contains the counter ion in 
that case.l 

[Claim 2] The electrolyte constituent according to claim 1 characterized by the aforementioned 
mesomorphism substituent being the salt which consists of an anion part containing a meso gene 
machine, and a cation part which consists of the opposite cation. 

[Claim 3] The electrolyte constituent according to claim 2 with which the aforementioned pair cation 
is characterized by being alkali-metal ion. 

[Claim 4] The electrolyte constituent according to claim 1 characterized by the aforementioned 
mesomorphism substituent being the salt which consists of a cation part containing a meso gene 
machine, and an anion part which consists of the opposite anion. 

[Claim 5] The electrolyte constituent according to claim 4 characterized by being chosen from the 
group which the aforementioned pair anion becomes from an iodine anion, a sulfonamide and 
disulfon imide, N-acyl sulfonamide, a carboxylic acid, a sulfonic acid, alcohol, an activity methylene, 
and the anion that activity methine dissociated. 

[Claim 6] The electrolyte constituent according to claim 1 to 5 characterized by the aforementioned 
liquid crystal compound being a polymer-liquid-crystal compound obtained by carrying out a 
polymerization. 

[Claim 7] The electrochemical cell characterized by including an electrolyte constituent according to 
claim 1 to 6. 

[Claim 8] The charge transporting bed which contains an electrolyte constituent according to claim 1 
to 6 on a conductive base material, the photosensitive layer containing the semiconductor by which 
sensitization was carried out with coloring matter, and the photoelectrochemical cell characterized by 
having a counter electrode. 

[Claim 9] The non-water rechargeable battery characterized by including an electrolyte constituent 
according to claim 1 to 6. 
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the oxide sentieonduetor by which sensitization was earned out 353ri >£»^ 
tvt <7/inth n,.. 1 QQ^ U S JP 4927721.B, etc. with colonng matter, and this was indicated mis 

useT M TmetoTwafchelp and ft was a problem for a photoelectric conversion efficiency not to 
StSrtSSy by ^potran'spiration of the electrolytic solution and exhaustion if it is used over a 
2 Tperi^ L oftime, alLugh it is promising, or to stop functioning as a cell m that a comparatively 
hiah enerev conversion efficiency (photoelectric conversion efficiency) is obtained. 
m^sSmeuiod o? using as an electrolyte the imidazolium salt which is a lo» ^ melting point 
compound ^stion prevention method of the electrolytic solution at WO 95/No. 18456 is 
SS TZ P^btem. Since according to this method water and the organic sol vent which were 
^ l l eSvtic solvent were unnecessary or little and ended conventionally, although the 
Srovemet Su^e was found, still, when endurance is inadequate and die salt 
Z Sil nigh concentration, while viscosity became high, charge transportation ability fell, and 
TeL was Sem mat a photoe ectric conversion efficiency became low. Furthermore, there is the 
Sod of ZORIUMU salt as an electrolyte, and the same problem as an imidazolium 

J^Tsm^Xve^tisavery difficmt technical problem that it is compatible in a . 
^^M^ -nductivlty as an electrolyte of electrochemical cells, such as a lithium 

SSSSKS^ - electrolyte constituent contain a me.ni orphism 

Su^drp^posed The partwhich has the coordination abiUty to ion, such as an alkyleneoxy 
a tSse examples, the compound (JP,11-86629,A) which has a meso gene machine die 
^n^r^ 4 323^0A) with which the meso gene machine was introduced into the pOyrO^ 

nolv^threne oxide me compound (JP,6-199233) with which the meso gene machine was 
SSSSS^n^e chain of a polysiloxane through the oligo oxyethylene spacer are showi, 
msfcons st of a motile flexible high part which dissolves an electrolyte salt and conducts on by 
cSnTout complexing to a cation, and an upright part (meso gene machine) for carrying out 
molecular association, in order to maintain a mechanical strength AWtrnrhemica i ce ll from 

[0008] By the way, in order for an electrolyte to function efficiency m an el ^ h ^ c ^ ™ 
Shigehara's and others latest research (Journal of Power Source, 92 volumes, 120 - 23 
it tons out besides ionic conductivity being high that it conducts more nearly alternatively [earner 
onTi t is a performance overlay important point that the carrier ion transference number is high. 
Z example in a hthium ion battery, it is desirable for the iodine anion transference number to be 
S^ I sensitization solar battery from which the hthium ion transference 
number's being high and an iodine anion serve as a carrier. In the mesomorphism compound 
^tiLd abote, t strong basis of cations, such as a polygene 

restricted the cation and has caused decline in the cation transference number. Moreover, since 
mSSa^otio^ natoe falls, the improvement in the ionic conductivity itself is not expectable with 

o^ne part which the polysiloxane by which ablation was carried out to the 
electrolyte constituent which introduced the meso gene machine into ^e side chain o the 
DoTvsUo^ne which shows **** and is indicated by Japanese Patent Publication No. [ like ] No. 
19923 [s^] on the other hand is illustrated, and, as for this electrolyte constituent, restricts a 
S strongly selves as a medium of ionic conduction, and is the expectable [ the high cation 
transference number ] present condition. 
[0010] 
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[0011] 

[0012] 
[Formula 2] 

(I) 

The electrolyte constituent of the aforementioned <1> publication characterized bv the 

anion that activity methine dissociaSd * ™ meth y lene ' 311(1 * e 

The electrolyte constituent given [ aforementioned ] in <1>- <5> characterized bv the ^ 

ESS SEZSSSS S^S" 4 by including toe elKtt0,yte «*-- ° f * **— 

[0016] 

mi SSetr by 1,16 foUo ;r g 8ene ^ fo ™ ia ^" h a r u^ ats Ae 

[0017] As shown m the following general formula (I), this specific liquid crystal compound repeats 
http://ww4Jpdl.jpo.go.jp/cgi-bin/tran_web_cgi die 
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the polysiloxane structure by which alkoxy substitution was carried out, and has it as a unit. This 
polysiloxane structure by which alkoxy substitution was carried out has high maneuverability, and 
since it can dissolve an electrolyte salt, without restricting a cation strongly, it can realize the cation 
transference number and ion conductivity higher than an oxyethylene machine. Thus, the 
polysiloxane structure by which alkoxy substitution was carried out serves as a medium which 
dissolves an electrolyte salt according to the principal chain, and conducts ion, it is one side, and the 
part with the upright side chain (mesomorphism substituent) brings about the macroscopic 
mechanical strength of an electrolyte constituent, without carrying out molecular association, and an 
ionic conduction medium's forming the structure base material which carried out phase separation 
micro, and reducing the maneuverability of an ionic conduction medium by mesomorphism. For this 
reason, the electrolyte constituent of this invention containing a specific liquid crystal compound is 
excellent in endurance and charge transportability ability. 
[0018] 
Formula 3] 



[0019] Carbon atomic numbers (henceforth, more than C) are 1-24 preferably, the inside of a general 
formula (I), and R - alkyl group [ — You may be branched-chain, even if it is 1-10 and is a straight 
chain-like, more — being desirable (more than C) - For example, a methyl, ethyl, a propyl, butyl, i- 
propyl, i-butyl, Pentyl, hexyl, octyl, 2-ethylhexyl, t-octyl, desyl, dodecyl, tetradecyl, 2-hexyl desyl, 
hexadecyl, octadecyl, cyclohexyl methyl, and octyl cyclohexyl] is expressed. Furthermore, R may 
have the substituent. as a desirable substituent Carbon atomic numbers (henceforth, more than C) are 
1-24 preferably, alkyl group [ which may be replaced - You may be branched-chain, even if it is 1-10 
and is a straight chain-like, more — being desirable (more than C) — For example, a methyl, ethyl, a 
propyl, butyl, i-propyl, i-butyl, A pentyl, a hexyl, an octyl, 2-ethylhexyl, t-octyl, A desyl, a dodecyl, 
tetradecyl, 2-hexyl desyl, hexadecyl, Octadecyl, cyclohexyl methyl, and octyl cyclohexyl], the aryl 
group (desirable — more than C [ 6-24 ], for example, a phenyl, --) which may be condensing the ring 
even if it has replaced 4-methylphenyl, 3-cyano phenyl, 2-chlorophenyl, 2-naphthyl, the heterocycle 
machine that may be condensing the ring even if it has replaced (the nitrogen in a ring may form 4 
class at the time of a nitrogen-containing heterocycle machine.) Preferably More than C [ 2-24 ], for 
example, 4-pyridyl, 2-pyridyl, 1-octyl pyridinium-4-IRU, 2-pyrimidyl, 2-imidazolyl, 2-thiazolyl, and 
alkoxy-group [ - desirable - more than C [ 1-24 ], for example, a methoxy, - Ethoxy ** butoxy, 
octyloxy, methoxyethoxy one, methoxy PENTA (ethyloxy), acryloyl oxyethoxy and pentafluoro 
propoxy] and an acyloxy machine (desirable - more than C [ 1-24 ], for example, acetyloxy, -) 
benzoyloxy one and an alkoxy carbonyl group (desirable — more than C [ 2-24 ], for example, a 
methoxycarbonyl, — ) Ethoxycarbonyl, a cyano group, a fluoro machine, an alkoxy carbonyl group, a 
cyano group, and polymerization nature machines (preferably a vinyl group, an acryloyl machine, a 
methacryloyl machine, a styryl machine, a cinnamic acid residue, etc.) are mentioned. 
[0020] L expresses single bond or a divalent connection machine among a general formula (I). As an 
example of a divalent connection machine, -(CH2) n- (n shows the integer of 1-15 here), - CH2CH2 
(OCH2CH2) N- (N Shows Integer of 1-10 Here), - CH=CH-, -CH=N-, -N=N-, -N(O) =N-, -COO-, - 
COS-, CONH-, -COCH2-, -CH2NH-, -CO-, - CH=CH-COO-, -CH=CH-CO-, -(C**C)- (N Shows 
Integer of 1-3 Here), Such Combination, Etc. are Desirable. - (CH2) n- (n shows the integer of 3-10 
here), -CH2CH2(OCH2CH2) n- (n shows the integer of 2-8 here), and such combination are still 
more desirable. 

[0021] Although a mesomorphism substituent is expressed, a meso gene machine is mentioned as a 
mesomorphism substituent, for example, the inside of a general formula (I) and A are "Flussige 
Kristalle in Tabellen IT and Dietrich. Demus and HorstZaschke and the thing of which the 7-18 
(1984). publication is done are mentioned. Especially, what is expressed with the following general 
formula (II) is desirable. 
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[0022] 
[Formula 4] 

-«a (n) 

[0023] Yl 1 1 expresses the condensed-ring substituent which consists of a divalent 4 or 7 member 
ring substituent or them among a general formula (H). Q121 and Q131 express a divalent connection 
machine or divalent single bond, respectively, n2 expresses 1, 2, or 3, and when n2 is 2 or 3, even if 
two or more Yl 1 1 , Q121, and Q13 1 are the same respectively, they may differ. 
[0024] Q121 and Q131 express a divalent connection machine or divalent single bond among a 
general formula (H), respectively. As an example of a divalent connection machine -CH=CH- - 
CH=N-, -N=N-, - N(O) =N-, -COO-, -COS-, -CONH-, -COCH2-, - CH2CH2-, -OCH2- -CH2NH- - 
CH2-, -CO-, - 0-, -S-, -NH-, -(CH2)l-3-, -CH=CH-COO-, - CH=CH-CO-, -(C**C)l-3- such ' 
combination, etc. are desirable, and -CH2-, -CO-, -0-, -CH=CH-, -CH=N-, -N=N-, and such 
combination are still more desirable. Moreover, a hydrogen atom may be replaced in these. As for 
Q121 and Q131, it is desirable that it is especially single bond. 

[0025] The inside of a general formula (H), 4, 5, 6 or 7 member ring substituent divalent in Yl 1 1 
The condensed-ring substituent which consists of them is expressed, and it is still more desirable that 
they are the saturation of 6 member ring aromatic machine, 4, or 6 member ring or an unsaturation 
aliphatic machine, 5, 6 member ring heterocycle machines, or those condensed rings, or as these 
examples Although the following formula (Y-l) - (Y-27) a substituent are mentioned, it is not limited 
to these. Moreover, you may be such combination. The still more desirable things in these 
substituents are (Y-l), (Y-2), (Y-18), (Y-19), (Y-21), and (Y-22), and especially desirable things are 
(Y-l), (Y-2), and (Y-21). 
[0026] 
[Formula 5] 
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,0027, A mesomorphism subs, — -J^- — 
comes to form the so-called ^ compound adjusts an 

in that case including the counter urn In case a spcOKi q J und which is iorac ,ty, 

elecrxolyte, it can make carrier ron the counter ™ * ™^ u * ^on, mere is n0 need of 
bocause Una liquid crystal subsume* other than carrier ion is no. 

adding carrier ion in the form of a salt. s^^™™ ^ ^ which &ves 

contained, the transference number of came mn cm bemsed^ ^ ^ M 

mesomorphism as a mesomorpmsm subsbtu ^ m 8 mesomor phism may not be 
teas, in one side of an amon par. and a cahonp^ T£ bast ™tachp ^ ^ 

machine and a cation part winch constats o ^ <W^£ * md an anion part which 

substituent with a positive charge) ts »IJ^^^2SS« a substttuent of Ryl-Ry5 in 
for a meao gene machine^. tins -f^S",, be containe d as the atomic groups 

substituent of Qyl. 
[0030] 

CD 



© J Ry 8 — Ayr- By« fwX^** 

T ' 1 ! 

Ryt Rya Ry, Ry« 

a(in-a) S(ni-b) 5C(1-C) 



t^Qviofagen^formma^^^^ 
PttCcuve^ndepen^^ 

connect mem mutually, anddtey mny form a -f-J^a. expressed may fonn a polymer through 
[0034] A general formula (nl-a), (IH-b), ana tut c) uic i. r 
Qyl,orRyl-Ry6. 
hupJ/www4.ipdl.jpo.go.jp/cgi-bin/ttan.web.cgi_e)je 



[0035] The composition atom of the atomir or™,., r» i « . , Pa g e 7 of 33 

or 6 m e m be r rings with „ °< 'k™? ^ Cali0n ° f — * * ri « ^ 
sulfur among a general fommia (m a) art>0n ' Mregai, nitrogen, oxygen, and 

[0038] A general formula Oll-a) and mi M mr „\ • ^ 

atomic numbers (hencefoXmLta^^™ * - <he ^ *»P (carbon 

or ] independently respectively. Even if it is a stailE! * S2 18 n0t replaCed f ^stitution 
may be . ring ^ For ^ emTa^tT^* " ^ ^ branched ^ain, and you 

2-ethylhexyl, t-octyl, a desyl, A. dodecyl ^S^iSS^^^ * A ^ 311 «^ 

and a polymerization nature machine (deSe * vtl? * ? Ctadecyl » ^hexyl, cyclopenty 
machines which are not replaced [ substiS or~l 3h ^ ^ ^ aCiyl ° yl machine ") Alkenyl 
and a cinnamic acid residue (more SSSSTfa^f * f^ 10 ? 1 ^hine, a styryl machine, 
may be branched-chain, for example^vTyl £ « Z ^ ^ ** " * ch « e ' " 

more than C 3-18 or the alkenyl m.cJZtl^T^T TT* *«* of 

group of more than C 4-6 is expressed more oreferahlv preferably, and the alkyl 

Sa^ 

-) Ethoxy - butoxy, octyloxy, meCyXy ^ S f °? *"* (a meth ^ " 

such as acryloyl oxyethoxy and pentafluoro proDoxv^Sf Woxy), Aryloxy machines, 

methylthio, ethyl thio, etc.) and an acy (phenoxy etc.) alkyl thio machines (a 

such as a propionyl and a benzoyl An acSS If °f ( * methane sulfon y J "X 

benzoyloxy, etc.), A sulfonylox machine ^(mema^ ^ f 38 b " a *«^yl (acetoxy, 
phosphonyl groups (aWphoIpton^ f"^ toluenesulfonyloxy, etc.), 
(N and N-dimethyl carbamoyl T such at a b^l^ 7? W (acet y ]amino ~) carbamoyl groups 
-) such as N-phenylcarbamoyl ^Zpyl^^^T W 
aryl groups (a phenyl, toluyl, etc.) and a heWvck 2!'^ ' e%1 ' a ete - 

machines, such as imidazolyl and furanylTvtevM ^ hine 1 (for ™* P^yl -) Alkenyl 
machine (acetyloxy, benzoyloxy, ete Mtov ? } ' ^ ^-ff^P acyloxy 
etc.) and polymerization »^ iSiSSS^& * -ethoxycarbonyl, ethoxycLonyl, 
methacryloyl machine, a styryl machin ?Sto^lT*f^ m aCryloyl macbjne > a 
[0040] When a meso gene mYcWnS ^ « ment ^ 

inorganic anion, a halogen anion (CI- Br- iT^^ J ' "** ° PP ° Slte Preferably As an 
Ph4B-, AsF6-, SbF6-, id B10C1 0 -/lUs ilTuZtZT" T ^ NCS "' BF4 "' 04C1-, 
anion which a sulfonamide, disulfon taS£^5& anST ?V* f° UP WWch COnsists of « 
alcohol, an activity methylene and activitv ™J£ S 7° namide ' a carboxylic acid, a sulfonic acid 
the group which consists^ an'ioc^IZ TTx 88 « anion. It is chosen from 

imide, N-acyl sulfonamide, a carboxySd a SmS T? 3 sulfo ™^e, disulfon 
activity methine dissociated as r^^S^^ K f^ 311 activit y ethylene, and 
organic anion, still more preferabl So^c acTd S ^ AS ^ «** ^ I3 "> an 
(CmF2m + lS02), imido anion expressedS^ N £ ^ T, ( ? 6Xample ' ( CnF 2n + lS02) 
sulfonamide dissociated m is chosTfromTh. ( ~)) which disulfo nil imide and N-acyl 

fluorosulfonic-acidanionTis^ 

respectively. It is an iodine anion (I- I3-) esDecSlv nS If ^ mth CnF2 °+lS03-, 

when using a specific liquid crystal compel % S23£ u^f ? ? ° n " advanta 8-us 

iodine ion serves as a carrier electrolyte use for solar batteries from which 

K&TneSe^ ^uro^rT F **«■ - - **>n pan 
car^eae^a^^^S^ 
h tt p://www4.ip<a.jpo.go. j p/ C gi. b i n/ ^_ web _ cgi _ ejje nwhiehacnvty 
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XSZtSEZ m^included in an anion pan, as to above-mentioned genera, 
™,J3hl(ra 6) the cation of the structure expressed, and an morgamc canon, a 
ZEZEtl n^neit an orotic cation preferabiy as the opposite cation. A limium ion 
is^Sso^eciaUy in tose. This lithium ion is advantageous when using a spectfic hautd 

S » —"hiL subset «he counter ton is also included when i, "» 

shows an end group or a meso gene machine and tomcdy As .to to «ta^ 
™SLr of these alkvl eroups or an alkenyl machine, 6 to 25 is desirable, and 6 to 18 is stiu more 

yoZay have to subsutiien, and what was mentioned above as a subset in 
Rnfa general formula a) as a desirable substituent is mentioned. . 
^]^>SkU. substituent, when using to electrolyte constituent of ft. t»MM for £ 
Luu^f j fti f esneciallv desirable composition is an anion part in which the 

a meso gene machine and is to composition 
Z SSer to. used as to cation part is a lithium ion. On to other hand when using for to 
fot taSn uL fnam which iodine ion serves as a carrier, it is desirable that it is to composition 
£££££ Son which to pan connected with L in a genera, formula (I) is a canon par, 

Somt S2fc dissociarion concentration of to ion (for example, a lithium ion, iodine 
ETS) tom wSbecomesacamer in an elee.ro.yte to, it is 11 or leas, anditia still mom 



2^ZlTSSteP-l ti> P-28 of me polysiloxane sanctum shown by to general formula 

k no, necessarily limited to these examples. In addition, lot to 
£_ ££i ^cltound which tepeats to structure shown by mis example and i, has as a urn, be to 
instantiation compound P-l to P-28. 
[0047] 



[Formula 7] 

QMfi 



(p-D 



9 1 




(P-2) 



{P-3J 



(P-4) 



<^Pf 




[0048] 
[Formula 8] 
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(P^)Y="N(SO>CF. 
(P-7)Y = CF s COO" 



1 9 s 



j 9^1 

~t S rfr /a*. (M)Y«r 



(P-10)Y = BF/ 

3 i _a i . Yl'» /=V y— > > r "' '/ * 

CH S ^ ^ (P-13)Y = BF7 * ~ 



-(sj-oj- ^Hj __ __ |P.11)Y = r 



( \/\/- C N (P-15) Y - CFaCONSOgCFa 
(P-I^Y^C^feCHj 



[0049] 
[Formula 9] 



Y K^^K-^CHi 



4H- 



[0050] 

[Formula 10] 



(P-23) 



OUa 

' V l 

VN-CHiCH 3 



(P-24) 



0M6 

+H- ./-\ 

O-fCHjfc-N O 

H 3 C (P-25) 

OB 

4f4- _ 

O-(CH 2 fcS0jNSOjCF 3 
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(P-27) 

0^CH 2 CH2(0CH2CH2te-SO2NSO2CF a 



H 2 C=CH— COOCH 2 CHr-N v //— \ /•'<C w H 21 -n 

[0051] 

[Formula 11] 

^'°«^Vl-Q-0-Q-0C 1 H, r . 

CF 3 S02— N-S0 2 (CH 2 CH 2 O)^CH2CH 2 SO r -N-SO2CF3 { p. 28) 

n-CaH^HQ-O^Q-N^. 

OMe 

#<+ . 

0-(CH2)2S02NS02CF3 

^H 2 CH 2 c4,Q^Q K( ^Q Ko ^ irn 

9^ ~" (P-29) 

CHa 

9"(Ch1 2 ) 2 S02NSO 2 CF3 
OEt 

[0052] A specific liquid crystal compound may be a high molecular compound obtained by having a 
polymerization nature machine and carrying out the polymerization of them. The radical 
polymerization method which is a general macromolecule synthesis method indicated by the 
laboratory procedure (Kagaku-Dojin) of Takayuki Otsu and Kinoshita **** 
collaboratiommacromolecule composition, Takayuki Otsurlecture polymerization-reaction theory 1 
radical polymerization (I), and (Kagaku-Dojin) as a polymerization method which this high molecular 
compound obtains can be used. The thermal polymerization initiator which there are a thermal 
polymerization method using a thermal polymerization initiator and the photopolymerizing method 
using a photopolymerization initiator, and is used preferably For example, 2 and 2'-azobis 
(isobutyronitrile), 2, and 2'-azobis (2,4-dimethylvaleronitrile), Azo system initiators, such as a 
dimethyl 2 and 2'-azobis (2-methyl propionate), For the example of the photopolymerization initiator 
which peroxide system initiators, such as benzoyl peroxide, etc. are contained and is used preferably 
alpha-carbonyl compound (U.S. JP,23676613 - said - each specification publication of No. 
2367670) - The acyloin ether (U.S. JP,244828,B specification publication), alpha-hydrocarbon 
substitution aromatic acyloin compound (U.S. JP,2722512,B specification publication), a polynuclear 
quinone compound (U.S. JP,3046127,B - said - each specification publication of No. 2951758) - 
The combination of a triaryl imidazole dimer and p-aminophenyl ketone (U.S. JP,35493676,B 
specification publication), An acridine, a phenazine compound (JP,60-105667,A, the U.S. 
JP,4239850,B specification publication), and an OKISA diazole compound (U.S. JP,4212970,B 
specification publication) are contained. The desirable addition of a polymerization initiator is below 
20 mass % more than 0.01 mass % to a monomer (salt) total amount, and is below 10 mass % more 
than 0.1 mass % still more preferably. The desirable molecular weight (number average molecular 
weight) of the macromolecule obtained by the polymerization is 5,000-1 million, when monomers 
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(salt) are single organic functions, and it is 10 000-500 nnn «hh „ gC 1 1 of 33 

case of polyfunctional monomer (salt) or a more Pf^rably. Moreover, when the 

mentioned molecular weight forms the3 Z! , S 8 * 18 USed ' Ae of *e above- 

[0053] When using the ^M^^^^f- StrUCture - 
photoelectrochemical cell it is deSl ^ ?! mV6ntl0n for ** electrolyte of a 
charge carrier,and it canadmem^ 

iodine salt, the above-mentioned genera, formula gSS Si bfT T"? ^ ° f 3 d ^ 
mentioned. As for an 13-salt, it is common Tadd fodhS mF 2 ^ ^ ^ ex P ressed is 

remainder in that case are specific U^p^^^^T"^ * * e ^mponents of the 
concentration also containinVthis, Xn 1% SnS^ Mh ° n ' concen tration is the 
specific hquid crystal compound. 38 a C0Unter 10n * Ae aforementioned 

[0055] It is more desirable that it is r n i on ™„i i *• , 
™,a*ditis/itisst^ 

0 5-5 mol ,%.m addition, this rate is ^ ^ % ' 7 deSkable * at * is ' 

aforementioned specific hquid crystal compound IS C ° ntained 38 a Counter ion ™ the 

(in-b) (in-c) the shown organic cation an j 2£m£? af ° rementl0ned general formula (Dl-a^d 
SCN- (C1-, Br-, etc.), BF4- PF6 C1Q4 2 rc^W^ SS° mb ^ as 311 «*» Halogenide ion 
CF3COO-, Ph4B- 3(CF3S02)C J^V ( CKS02)N "> 2 ( CKC ra02)N-, CH3S03- CF3S03 
CF3COO-, 2 (CF3S^ a example, and SCN-,' C^lot 

that alkali-metal salts, such as ll^OoTm^7T^ hly ' M ° re ° Ver ' il is 
included from a viewpoint on the vhot^le^?^ A LlSCN ' 211(1 NaSCN ' are especially 
salt, it is desirable that it is a 0 02 2 mSf% ^nT A§ f ° r ^ addition * a/aM-Ltal 

[0057] To the electrolyte consent ^sl^oT™^ "** % " S ™ m0re desirable 
Cm The iodine salt of the 4th class SClSt^ f « «* 

tetraalkylammonium comnnnnH iwr»toi , uazu " um compound, the iodine salt of a 
Or the bromine salfo ZZ ^^T^' Bl2 > ^ NaBr > ^ CsBr, and CaBr2 

star'spicture,andapyrt^lt^ 

ferrocyamc-acid salt-ferricyanic-acid salted a W^? ■ ^ metal com P^es, such as a 
colt^^ 

which improves effective canier^^^^ l0W ' and ** VisCOsit y to be the compound 
such a solvent, carbonate compou^dTTurre^ 7™ ion conductivity As 

Heterocychc compounds, such as^Xl S ^ pr0pylene carbon ate, 
diethylether, ethylene gWcol iaUcvl^T t? -° xazolldinone . a dioxane, Ether compounds such as 

ethylene glycol monoalkyl ether Proovlene rfS £ *f oI ether « A methanol, ethanol 

ether Alcohols, such ^lypropS polyetiiylene-glycol monoal^ 

polyethylene glycol, Polyhydric alcohol such aTa 3™ f ' * fCol » a Xylene glycol, a 

acetomtrile, Guru taro diniile, a memoi^ 

such as ester, such as nitryl c^pcm^^^^T^ No ^ton polar substances, 
http:7W4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejue this, nitryl 
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compounds, such as heterocyclic compounds, such as carbonate compounds, such as ethylene 
carbonate and propylene carbonate, and 3-methyl-2-oxazoHdinone, an acetonitrile, guru taro dinitrile, 
a methoxy acetonitrile, a propionitrile, and a benzonitrile, and especially ester are desirable. Even if it 
uses these independently, they may use two or more sorts together. 

[0060] As a solvent, the boiling point [ in / an ordinary pressure (one atmospheric pressure) / at the 
viewpoint of the improvement in endurance by volatility-proof ] has desirable 200 degrees C or more, 
its 250 degrees C or more are more desirable, and its 270 degrees C or more are still more desirable. 
[0061] in using the electrolyte constituent of this invention for electrochemical cells, such as a 
lithium ion battery, at least one kind of the compound in an electrolyte constituent contains a lithium 
element (ion) — although it comes out and a certain compound is used suitably, as concentration of a 
lithium element (ion), 5 % of the weight - 100 % of the weight is desirable, and 60 % of the weight is 
still more desirable from 20 % of the weight 

[0062] The electrolyte constituent of this invention can be used for reaction solvents, such as a 
chemical reaction and metal plating, a CCD (charge-coupled device) camera, various electrochemical 
cells (the so-called cell), an electrochemistry sensor, a photoelectrical evaporation study sensor, etc. It 
is more desirable for it to be preferably used for a non-water rechargeable battery (especially lithium 
secondary battery) and the photoelectrochemical cell using the semiconductor mentioned later, and to 
be used for a photoelectrochemical cell. 

[0063] The electrochemical cell of this invention which used the electrolyte constituent of this 
invention below for the [electrochemical cell] is explained. Since the electrochemical cell of this 
invention contains the electrolyte constituent of the aforementioned this invention, it shows the 
outstanding endurance and outstanding ion conductivity. 

[0064] Except the electrochemical cell of this invention containing the electrolyte constituent of the 
aforementioned this invention as an electrolyte, there is especially no limit and it can take general 
composition. A general electrochemical cell becomes by composition which sandwiched the 
electrolyte by the operation pole and the counter electrode, and corresponding to the oxidization 
(reduction) reaction which occurs by operation best quality, and the reduction (oxidization) reaction 
which occurs by the counter electrode, when the carrier ion in an electrolyte moves between two 
poles, it functions. In the case of the photoelectrochemical cell mentioned later, in the case of the 
electrode (for example, coloring matter sensitization semiconductor electrode) and rechargeable 
battery from which an operation pole produces electromotive force by optical pumping, the active 
material which can carry out insertion discharge of the lithium ion in connection with oxidation 
reduction is used by an operation pole (usually called a positive electrode) and the counter electrode 
(usually called a negative electrode). 

[0065] The photoelectrochemical cell of this invention which used the electrolyte constituent of this 
invention below for the [photoelectrochemical cell] is explained. The photoelectrochemical cell of 
this invention has the charge transporting bed which contains an electrolyte constituent on a 
conductive base material, a photosensitive layer containing the semiconductor by which sensitization 
was carried out with coloring matter, and a counter electrode, and it constitutes them so that the 
optoelectric transducer explained to the so-called following may be made to work in an external 
circuit. The photoelectrochemical cell of this invention shows the outstanding endurance with small 
degradation of the cell performance in the passage of time while it is excellent in a photo-electric- 
translation performance, since the aforementioned charge transporting bed contains the electrolyte 
constituent of this invention. 

[0066] [1] An example of an optoelectric transducer applicable to this invention at optoelectric- 
transducer drawing 1 is shown. A conductive layer 12, an under coat 14, a photosensitive layer 16, 
the charge transporting bed 18, and the counter electrode conductive layer 20 come to carry out the 
laminating of the optoelectric transducer 10 one by one. A photosensitive layer 16 turns into the 
semiconductor layer 24 which carried out sensitization with coloring matter d from the charge 
transportation material t. The semiconductor layer 24 is a porous layer which consists of a 
semiconductor particle s, the opening was formed between the semiconductor particles s and the 
charge transportation material t has permeated this opening. The charge transportation material t 
consists of the same component as the material used for the charge transporting bed 18. Under the 
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conductive layer 12 the substrata 98 ic a ^ Page 13 of 33 

conductive layer 20 S^^^SS^^- 9 ^ 26 Ae counter Strode 
optoelectric transducer M^over oTthe iT^ ? and may not te in ** 
conductive layer 

charge transporting bed 18 and the boSdS or4 ?SJ? ST 3 photosensitive ^ 16 and the 
electrode conductive layer 20 l tecSSLrf T tnm P ortu « bed 18 ^ the counter 
mutually. In addition, JZnLt ^ 2 s^ te 2?^™ °"! 
layer 20 and substrate 28 of the side which «ii ,7 7 * , ' ^ C0Unter electrode conductive 
transducer 10 from either or bo* HdZ « d^e^° ^ Ught to M °P^ectric 

material which has hght-transmts ^0^^^ * * * * — ° f 

J? iS * «*■*«. «■ case where 

transducer 10, the light wWch carried ontiSSf ,? "T* ° Ut inddence to 311 °Ptoelectric 
absorbed with coloring SStd^ 7^ * P hotOSensitive ^yer 16, will be 
The excited coloring mator d pasfes' 2 1 *t C ° l0nng d ° f excitation 

--conductor parti'^ 

aforementioned conduction band reaches 7con^v^i ™ e * lec * on from w ^h it moved to the 
particle s. Therefore, a conducive W 12 ^ t T ! ^ U by * e mtWO± ofthe ^conductor 
conductive layer 20 In the modi wS , £Z e one S atlve Potential to the counter electrode 
if this phot oelectric cSlTs comt^wiZ T?** 10 ** *° P hotoele ctric cell, 
will reach the counter electro^ MtaSSj^^ ^ in * COnduCtive ^ " 

reductant (for example, I3-) remrnTS " circuit. The generated 

returns this electrolyse compon^ for ex^Se I S T" ' ** m deCtr ° n While * • 

electrolyte. By continuing irradiatint ^h^c X 7 ^ material is an 

the elecirical and ^ ° f m succeedi ^ ^d can take out 

- to each class of the 

material", it is accepted^duSveS^ nlT^ Z- when caUin g * '» inductive base 
substrate 26 which it is arb" ^ s prepared wheS ° f * ^ 12 Md a 

^MtisacceptedcounterSrclSc^^^ 

coSvef a ;: n ^ 

at which intensity and sealing Y [ 3 ? bStrate 1 111 case of C 1 )' material 

example, a metaL material (aUoy^nm! ^ITT 1 ^ * C ° DdUCtiVe ^ is used > f <* 
titanium, and aluminum) can be uled Ce cLe of%Wh " ^T^S^ ^ C ° Pper ' zinc ' 
which contains an electric conduction Sent inlnhn S' V f** WlUCh haS ^ conductive layer 
electric conduction agent efaLTA^ sens ^ve-layer side can be used. As a desirable 

silver, copper, zinc, tiCS^ Sto^ST* ""V"* " tfhta - **• 
doped a fluorine or antimony to an ind^untin Z SST^ ^ ? COnductlve metam c oxides (what 
^essofaconductive^ 

preferably. bel0W 50ohms 7 > Md are below 20ohms / ** still more 
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evaporation as a transparent condoctivity base material is desirable^ a 

SceWl-cellulose (TAC), polyethylene-terephthalate (PET), polyethylenenaphAalate (PEN) 
SL*c pdys^ene SPS), poTyphenylene-sulfide (PPS), polycarbonate polyarylate (PAr), 
ndysu one polyester sine (PES), polyimide (PI), polymer imide (PEI), annular 
£ "yolle, ind broUe-ized phenoxy etc. In order to secure suff 

coverage of a conductive metallic oxide, it is desirable to consider as per [ 0.01-lOOg ] two lm ot 

SteriaT T?e quality of the material of a metal lead has desirable metals, such as platinum, gold, 
SSU alLnum, copper, and silver. As for a metal lead, it is desirable to install in a 

va—porationo, sputtering etc., and to ™JL 
conductive layer which consists of the conductive tin oxide or a conductive HO .film. The fall ot the 
ZoZ of inrident lights by metal lead installation may be 1 - 5% more preferably less than 10%. 
Z% V) ™ ^notoTensitive-layer aforementioned photosensitive layer absorbs *!«f« 
charge separation and has the function which produces an electron and an electron hole. The 
I SSSSS I ohotosensitive layer contains the semiconductor by which coloring matter 
^S^T^aSoS Wn* the semiconductor by which coloring matter sensitization was 
S?^5 of - opucal absorption, the electron by this, and an electron hole takes place 
mTruy in coloring mftter, and a semiconductor bears the role which ^» • 

Son (or electron hole). As for the semiconductor used by this invention, it is desirable that it is 
tn"^cZnJ^ gives an anode current by a conductor electron serving as a earner 

odium a barium titanate, a niobic-acid potassium, etc.) which have silicon, an element 
seSductor Uke germanium, a D3-V system compound semiconductor, metaled xhalcogemde (for 
eSSe an oxide, a sulfide, selenides, or those composites etc.), or a perovskite structure as a 
semiconductor semiconductor can be used. ... atnnaettm » 

00761 As chalcogenide of a desirable metal, the oxide of titanium, tin, zinc, iron, a tungsten a 
Sum a hafnium strontium, an indium, a cerium, an yttrium, a lanthanum, vanadium, mobium, 
o"um "un^, zinc, lead, silver, antimony or the sulfide of a bismuth, cadmium o r a leaden 
selenMrmTtelluride of cadmium, etc. are mentioned. As other compound semiconductors the 

eSe ofphosldes such as zinc, a gallium, an indium, and cadmium, a gallium arsenide or a 

me sulfide of a copper-indium, etc. are mentioned. Furthermore, die composite 
SssedS ioySz or MlxM2yOz (the number [ metalhc element ] of combination with which 

To^ 

neutral, respectively) can also be used preferably. „ m F e 703 

[0077] The desirable example of me semiconductor used to ^ 

wm 7nO Nb205 CdS ZnS and PbS, Bi2S3, CdSe, CdTe, They are SrTi03,GaP InP^ GaAs 
Ss2 Sd^Se2 g^ie. More preferably Ti02, ZnO, Sn02, Fe203, W03 Nb2Q5, CdS, It is 

CdsTsrTi03 and InP, GaAs, and CuInS2 and CuInSe2, is Ti02 and Nb 205 especially 
nSembh 'and s Ti02 most preferably. Ti02 which includes an anatase type crystal 70% or more is 
deSk y ^S2?S2S3k -nd TiQ2 is Ti02 of 100% anatase type crystal. Moreover it is the 
tZZ wSL lbe elecu-onic conductivity in these semiconductors, and it is also effective to 
^££££«* to dope, divalent and a trivalent metal are ^^J^^^ 
prevents that a reverse current flows from a semiconductor to a charge transporting bed, and it is also 
effective to dope a univalent metal to a semiconductor. .,. 
r00^81 AlLugh a single crystal or a polycrystal is sufficient as the semiconductor used for this 

^ewSints^uch as a manufacturing cost, raw-material nervation, and an energy 
ZZ^^vZ^ is desirable and especially the porous membrane that consists of a 

. . 6/4/2003 
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WmSZS^I^, 1 *^- Ae am ° Iphous ponion -» te ta*" » ° 
or *i 222^5 * 3 SemCO " duc,or I"** is r»»Hy «» order of nm-1 m, as 

CStSo^ ^>^' — «cr paxncle , in "the to 

sol-gel mettod" AGUNE ** styfeo/******** ^S^SZT' G 99 ?* «" >*■» ° f 
Vftmnnc>m« rt f^ ' recnmcal-intormation association and 

SS*-?^ I*** ^ *» new synthesis method gel-sol metDand size 
gesiait control or Tadao Sugimoto — wait --**** th* isth xt n ^ , 

desirable aevel0 P ed Oy elevated-temperature hydrolysis in an acid hydrogen salt is also 

Sl^Td^rlf ab T? nti ° ned SOl " gel meth0ds > S el " so1 meth °<*> and elevated- 
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[0085] As a dispersion medium, water or various kinds of organic solvents (for example, a methanol, 
ethanol, isopropyl alcohol, a citronellol, terpineol, a dichloromethane, an acetone, an acetonitrile, 
ethyl acetate, etc.) are mentioned. You may use polymer like a polyethylene glycol, a hydroxyethyl 
cellulose, and a carboxymethyl cellulose, a surfactant, an acid, or a chelating agent as a distributed 
assistant if needed in the case of distribution. Since the semiconductor layer which regulation of the 
viscosity of dispersion liquid is attained and cannot separate further easily due to changing the 
molecular weight of a polyethylene glycol can be formed or the voidage of a semiconductor layer can 
be controlled, it is desirable to add a polyethylene glycol. 

[0086] As the method of application, the slide hopper method given in application and the wire bar 
methods currently indicated by JP,58-4589,B as that by which metering is made into the same 
portion, such as the air knife method and the blade method, U.S. JP,2681294,B, said 2761419 
numbers, said 2761791 numbers, etc., the extrusion method, the curtain method, etc. are desirable as 
metering systems, such as a roller and the dipping method, as an application system. Moreover, the 
spin method and a spray method are also desirable as a general aviation. As the wet printing method, 
letterpress, offset, and the three major print processes of gravure are begun, and intaglio printing, the 
rubber version, screen-stencil, etc. are desirable. According to liquid viscosity or wet thickness, the 
desirable film production method is chosen from these. 

[0087] The layer of a semiconductor particle can carry out the multilayer application of the dispersion 
liquid of the semiconductor particle from which not only a monolayer but particle size is different, or 
can also carry out the multilayer application of the application layer containing the semiconductor 
particle (or a different binder, a different additive) from which a kind differs. When thickness is 
insufficient, the multilayer application is effective at a one-time application. 
[0088] Since the amount of support coloring matter per unit projected area increases so that 
semiconductor particle layer thickness (it is the same as the thickness of a photosensitive layer) 
generally becomes thick, although the rate of capture of light becomes high, since the generated 
diffusion length of electron increases, the loss by charge reunion also becomes large. Therefore, the 
thickness with a desirable semiconductor particle layer is 0.1-100 micrometers. When using for a 
photoelectric cell, semiconductor particle layer thickness has desirable 1-30 micrometers, and its 2-25 
micrometers are more desirable. The coverage which receives per two lm of base materials of a 
semiconductor particle has 0.5-desirable lOOg, and 3-its 50g are more desirable. 
[0089] Heat-treating is desirable, in order to raise improvement in paint film intensity, and adhesion 
with a base material, while contacting semiconductor particles electronically, after applying a 
semiconductor particle on a conductive base material. The range of desirable heating temperature is 
40 degrees C or more 700 degrees C or less, and is 100 degrees C or more 600 degrees C or less more 
preferably. Moreover, heating time is 10 minutes - about 10 hours. When using the low base material 
of the melting point or softening temperature like a polymer film, high temperature processing is not 
desirable in order to cause degradation of a base material. Moreover, it is desirable that it is low 
temperature (for example, 50-350 degrees C) as much as possible also from the viewpoint of cost. 
Low temperature-ization can also be performed by becoming possible by the small semiconductor 
particle 5nm or less, heat-treatment under existence of a mineral acid and a metallic-oxide precursor, 
etc., and impressing irradiation of ultraviolet rays, infrared radiation, microwave, etc., electric field, 
and an ultrasonic wave. It is desirable to use together for the purpose which removes the unnecessary 
organic substance etc. simultaneously, combining suitably heating besides the above-mentioned 
irradiation or impression, reduced pressure, oxygen plasma treatment, pure water washing, solvent 
cleaning, gas scrubbing, etc. 

[0090] It is the purpose which the surface area of a semiconductor particle is increased, or raises the 
purity near the semiconductor particle after heat-treatment, and raises the electron-injection efficiency 
from coloring matter to a semiconductor particle, for example, chemical-plating processing using 
titanium-tetrachloride solution and electrochemical plating processing using titanium-trichloride 
solution may be performed. Moreover, it is the purpose which prevents that a reverse current flows 
from a semiconductor particle to a charge transporting bed, and it is effective to also make the low 
organic substance of electronic conductivity other than coloring matter stick to a particle front face. 
The object which has a hydrophobic radical as the organic substance made to adsorb is desirable. 
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[0091] As for a semiconductor particle layer, it is desirable to have a large surface area so that much 
coloring matter can be adsorbed. As for the surface area in the state where the layer of a 
semiconductor particle was applied on the base material, it is desirable that they are 10 or more times 
to projected area, and it is desirable that they are further 100 or more times. Although especially a 
limit does not have this upper limit, they are usually about 1000 times. " 
[0092] (3) If it is the compound which can carry out sensitization of the semiconductor the 
sensitizing dye used for a coloring matter photosensitive layer has absorption in a visible region or a 
near-infrared region, and can use it for arbitration, and organometallic complex coloring matter 
methine coloring matter, porphyrin system coloring matter, and its phthalocyanine system coloring 
matter are desirable. Moreover, since the wavelength region of photo electric translation is made 
large as much as possible and a conversion efficiency is gathered, two or more kinds of coloring 
matter can be used together or mixed. In this case, the coloring matter used together or mixed and its 
rate can be chosen so that it may double with the target wavelength region and intensity distribution 
or tne light source. 

[0093] As for such coloring matter, it is desirable to have the suitable joint machine (interlocking 
group) which has the adsorption capacity force to the front face of a semiconductor particle The 
chelation machine which has pi conductivity like a COOH basis, OH basis, S03H set -P(O) fOH>2 
set and anacidic group like -OP(0) (OH)2 set or an oxime, dioxime, a hydroxyqumotine, salicylate 
or alpna-KLTOENO rate as a desirable joint machine is mentioned. A COOH basis, -PfO) (OH)2 set 
and especially -OP(O) (OH)2 set are desirable especially. These bases may form alkali metal etc and 
the salt, and may form the inner salt. Moreover, when it contains an acidic group like [ in case a 
methine chain forms a squarylium ring and a crocodile NIUMU ring ] in the case of poly methine 
coloring matter, you may have this portion as a joint machine. 

[0094] Hereafter, the desirable sensitizing dye used for a photosensitive layer is explained concretely. 

(a) men organometallic complex coloring matter coloring matter is metal complex coloring matter 
metal phthalocyanine dye, metalloporphyrin coloring matter, and ruthenium complex coloring matte'r 
are desirable, and especially ruthenium complex coloring matter is desirable, as ruthenium complex 
coloring matter - for example, U.S. JP.49277213 - said - No. 4684537 - said - No 5084365 - 

Te^H i °T * ^ " N °- 546 u 3057 - Said - ±G C ° mpleX Coloring matter of a Potion is 
£2! °f 1C 'l r S° rt ' such 38 each specification, such as No. 5525440, and JP,7- 
****** No. 504512 [ ten to ], the world patent 98/No. 50393, and JP,2000-26487,A 

[0095] When the aforementioned coloring matter is furthermore ruthenium complex coloring matter 

die rutiienium complex coloring matter expressed with the following general formula (IV) is ' 

desirable. 

General formula (TV) 

(Al) Al expresses foe ligand of 1 or 2 seats among the tRu(B-a) u(B-b) v(B-c) w aforementioned 
general formula (TV). As for Al, it is desirable that it is the ligand chosen from the group which 

3 °l ^ SCN ' m °> Bf ' *' CN md NCO ' SeCN ' alpha-diketonts, oxalic acid, 

and a ditluocarbamic acid. When t is two or more, even if two or more Al is the same, it may differ 

7m' I ' 6XpreSS Ugand independently expressed with the following formula (B-l) - (B- 

^Pee^y ^ong the aforementioned general formula (IV). t expresses the integer of 
either 0-3, and u, v, and w are together put suitably according to the kind of ligand so that the 
ruthemum complex which expresses 0 or 1 respectively and is expressed with the aforementioned 
general formula (IV) may turn into six coordinated complexes 
[0096] v 
[Formula 12] 
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B-5 B-8 




B-9 WO 

[0097] Among aforementioned formula (B-1) - (B-10), Ra expresses a hydrogen atom or a substituent 
and the aryl group which is not replaced [ the substitution of the aralkyl machine which is not 
replaced / the substitution of the alkyl group which is not replaced / the substitution of a halogen 
atom and the carbon atomic numbers 1-12 or / and the carbon atomic numbers 7-12 or / and the 
carbon atomic numbers 6-12 or ], an acidic group (these acidic groups may form the salt), or a - 
chelation machine is mentioned as The shape of a straight chain and the letter of branching are 
sufficient as the alkyl portions of an alkyl group and an aralkyl machine. Moreover, a monocycle or a 
polycyclic (the condensed ring, ring set) is sufficient as the aryl portions of the aforementioned aryl 
group and an aralkyl machine. Among the aforementioned general formula (IV), even if B-a, B-b, and 
B-c are the same, they may differ. 

[0098] Although the desirable example (instantiation compound R-l-17) of organometallic complex 
coloring matter is shown below, the coloring matter used for this invention is not limited to the 
following examples. 
[0099] 

[Formula 13] 

• (A 1 ) p Ru(B- a )(B-b)(B-o) 
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[0100] 

[Formula 14] 



R-15 



R-17 




OOH 



[0101] (b) The desirable methine coloring matter used for a methine coloring matter this invention is 
?^T^^T n8 matter ' such 38 a c y anine d y e > merocyanine coloring matter, and 
SUKUWAPJRIUMU coloring matter. As poly methine coloring matter preferably used by this 
^ V ??^°i\ colonn 8 matter of a publication is mentioned in each specification of JP 1 1-35836 A 
JP 1 -67285A JP,H-86916,A, JP,11-97725A, JP,11-158395,A, JP.11-163378 A JP 11-2147^30A 
JP,11-214731,A, JP.11-238905A, JP,2000-26487,A, the Europe patent No. 892411 said 911841 
numbers, and said 991092 numbers, for example. The example of desirable methine coloring matter 
http://ww4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_eije 6/4/2003 



' is snown oeiow. 
[0102] 

[Formula 15] 




http://www4ipdljpo.gojp/cgi-bin/tran_web_cgi_eije 



Page 21 of 33 



[0104] (4) In order to make coloring matter stick to the adsorption semiconductor particle of the 
coloring matter to a semiconductor particle, the method which is immersed in the conductive base 
material which has the semiconductor particle layer dried well in the solution of coloring matter or 
apphes die solution of coloring matter to a semiconductor particle layer can be used. In die case'of the 
former dip coating, the dipping method, a roller, the air knife method, etc. are usable. In the case of 
dip coating adsorption of colonng matter may be performed at a room temperature, and you may 
perform it by carrying out heating reflux as indicated by JP,7-249790,A. Moreover, as the latter 
method of application, there are the wire bar method, the slide hopper method, the extrusion method 
the curtain method the spin method, a spray method, etc. one desirVble as a solvent wWch S ' 
colonng matter - for example, alcohols (a methanol -) nitril (an acetonitrile -), such 2 Methanol T 
butanol, and benzyl alcohol Nitromethanes, such as a propionitrile and 3-methoxy propfoSe a 
hafogenated hydrocarbon (a dichloromethane, a dichloroethane, and chloroform -) Sher sud M a 
cWorobenzene (diethylether, tetrahydrofuran, etc.), dimethyl sulfoxide and amides (NN-' 
dimethytformamide -) N-methyl pyrrolidones, such as N and N-dimethyl acetamido, 1, 3-dimeth V l 
m^ohdinone 3-methyl oxazohdinone and ester (ethyl acetate, butyl acetate, etc.) CaxboTtes 
(diethyl carbonate, an ethylene carbonate, propylene carbonate, etc.), ketones, hydrocarbons (an 

^T^T 0n % Cy T GXan0nG ' CtC ) (K ° rean geisha > * e P**™ *heV, Lzene, to lueTe, 
etc.), and these mixed solvents are mentioned. 

a^SffnTi ^nn™ 1 "f^™ ° f C ° l0ling ° atta have desirable P* I a unit ^ce area 
(iml) 1 0 01] - lOOmmol of a porosity semiconductor-electrode substrate. Moreover, as for the 

ZZZ rt^T ? ^ sem i conductor of coloring matter, it is desirable that it is the 

rangeper [ 0.01 ] lg of semiconductor particles - of lmmol. The sensitization effect in a 
semiconductor is fully acquired by considering as the coloring matter amount of adsorption of the 
aforementioned range. On the other hand, if there is too little coloring matter, the sensTtization effect 
wiU become inadequate, and if there is too much coloring matter, the coloring matter wS has S 
adhered to a semiconductor will float, and it becomes the cause of reducing the sensitization effect Li 

d^bieTr h*: r ount of adsoiption of coioring **^**™ fc 

durable. After heat-treataent, in order to avoid that water sticks to a semiconductor panicle front 
face, it is desirable to perform adsorption operation of coloring matter quickly [ while the tempe^mre 
of a semiconductor-electtode substrate is 60-150 degrees C ], tithout returning to oroinSy ? 
temperature. Moreover, for the purpose which reduces interactions, such as condensation between 

T^ITT' a colorl r compoun 1 d may be added t0 coloring matter - d a ccJ^S^L 

earned out to a semiconductor particle. The sulfonates like a steroid compound (for example 
chenodeoxychohc acid) or the following example which the effective compound for SLe is a 

mentiTd ' W StmC ^ te exam P le > have a carboxvTg^^ 



mentioned 
[0106] 

[Formula 17] 



C 9 H„--^^ — (OCH 2 CH 2 jpOSOjK 

E^ f ?^ n T adS K^ bed C ° l0rin8 matter ' U is dMtaUe mat washin 8 rem ™* promptly after 
adsorption. It is desirable to use a wet washing tub and to wash by organic solvent like polar solvents 
such as an acetonitrile, and an alcohols solvent. After adsorbing coloring matter, amines and 2 4ft 
class salt may be used and the front face of a semiconductor particle may be processed ^ A TdesiLble 
amines, a pyndme, a 4-t-butyl pyridine, a polyvinyl pyridine; etc. are mentioned, and 

^ZZf 'ft' heXyl amm ° niUm i0dide ' 6tC - m menti0ned « Ae des ^le 4th 

dassjalt. When these are liquids, it may use as it is, and you may dissolve and use for an organic 
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[0108] (C) A charge transporting-bed charge transporting bed is a layer containing the charge 
transportation material which has the function to supplement the oxidant of coloring matter with an 
electron, the solution (electrolytic solution) which the ion of a redox couple dissolved as a (i) ion- 
transport material as an example of a typical charge transportation material which can be used for this 
charge transporting bed, the so-called gel electrolyte which sank the solution of a redox couple into 
the gel of a polymer matrix, and the quality of molten salt electrolysis containing a oxidation 
reduction counter ion — a solid electrolyte is mentioned further Moreover, carrier movement in the 
(ii) solid-state can also use electronic transportation material and electron hole (hole) transportation 
material as a charge transportation material [ other than the charge transportation material with which 
ion is concerned ]. In this invention, although the electrolyte constituent of this invention is used for 
this charge transporting bed, the above-mentioned charge transportation material other than this can 
also be used together. 

[0109] (1) Two kinds of methods can be considered about the formation method of the formation 
charge transporting bed of a charge transporting bed. One is the method of sticking a counter 
electrode previously on a photosensitive layer, and putting a liquefied charge transporting bed 
between the gap. Another is the method of giving a charge transporting bed directly on a 
photosensitive layer, and a counter electrode will be given after that. 

[0110] In the case of the former, the ordinary-pressure process which uses the capillarity by being 
immersed etc. as how to put a charge transporting bed, or the vacuum process which makes it a low 
pressure and replaces the gaseous phase of a gap by the liquid phase from an ordinary pressure can be 
used. 

[0111] In the case of the latter, in a wet charge transporting bed, a counter electrode will be given 
with not drying, and the liquid disclosure prevention measure of the edge section will be taken. 
Moreover, in the case of a gel electrolyte, there is a method of applying with wet and solidifying by 
methods, such as a polymerization, and a counter electrode can also be given after drying and fixing 
in that case. As a method of giving wet organic electron hole transportation material besides the 
electrolytic solution, and a gel electrolyte, the same method as grant of the above-mentioned 
semiconductor particle layer or coloring matter can be used. 

[0112] (D) Like the aforementioned conductive base material, the monolayer structure of a counter 
electrode conductive layer which consists of a conductive material is sufficient as a counter electrode 
counter electrode, and it may consist of a counter electrode conductive layer and a support substrate. 
As electric conduction material used for a counter electrode conductive layer, a metal, carbon (for 
example, platinum, gold, silver, copper, aluminum, magnesium, an indium, etc.), or conductive 
metallic oxides (an indium-tin multiple oxide, fluorine dope tin oxide, etc.) are mentioned. Also in 
this, platinum, gold, silver, copper, aluminum, and magnesium can be preferably used as a counter 
electrode conductive layer. The example of the desirable support substrate of a counter electrode is 
glass or plastics, and the vacuum evaporationo of it is applied or carried out, and it uses the above- 
mentioned electric conduction agent for this. Although especially the thickness of a counter electrode 
conductive layer is not restricted, 3nm - 10 micrometers are desirable. The surface electrical 
resistance of a counter electrode conductive layer is as good as a low. As a range of desirable surface 
electrical resistance, it is below 50ohms / **, and they are below 20ohms / ** still more preferably. 
[01 13] Since light may be irradiated from both a conductive base material, and both [ either or ], in 
order for light to reach a photosensitive layer, it is good if at least one side of a conductive base 
material and a counter electrode is substantially transparent. It is desirable to make a conductive base 
material transparent from a viewpoint of improvement in a generating efficiency, and to carry out 
incidence of the light from a conductive base material side. In this case, as for a counter electrode, it 
is desirable to have the property to reflect light. As such a counter electrode, the glass which 
deposited the metal or the conductive oxide, plastics, or a metal thin film can be used. 
[01 14] A counter electrode should just stick the application, plating, or counter electrode conductive- 
layer side of the substrate which carries out vacuum evaporationo (PVD, CVD), or has a counter 
electrode conductive layer for direct electric conduction material on a charge transporting bed. 
Moreover, as well as the case of a conductive base material when especially a counter electrode is 
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transparent, it is aesiraoie to use a metai ieaa in oraer to lower resistance 01 a counter eiectroae. in 
addition, the fall of the desirable quality of the material of a metal lead and the desirable installation 
method, and the amount of incident lights by metai lead installation etc. is the same as the case of a 
conductive base material. 

[01 15] (E) In order to prevent other layer counter electrodes and the short circuit of a conductive base 
material, it is desirable to paint the thin film layer of a precise semiconductor as an under coat 
between a conductive base material and a photosensitive layer beforehand, and it is effective 
especially when using electronic transportation material and electron hole transportation material for 
a charge transporting bed. Ti02, Sn02, Fe 203, and W03, ZnO and Nb 205 are desirable as an 
under coat, and it is Ti02 still more preferably. An under coat can be painted by the spatter besides 
the spray pyrolysis method indicated by Electrochim.Acta 40,643-652 (1995) etc. The desirable 
thickness of an under coat is 5-1000nm, and its 10-500nm is still more desirable. 
[0116] Moreover, you may prepare functional layers, such as a protective layer and an acid-resisting 
layer, between one side of the conductive base material which acts as an electrode, and a counter 
electrode or both outside front faces, a conductive layer, and substrates, or in the middle of a 
substrate. According to the quality of the material, the applying method, a vacuum deposition, the 
sticking method, etc. can be used for formation of these functional layers. 

[0117] In order to prevent said degradation of each structure and vaporization of contents, as for the 
photoelectrochemical cell of this invention, it is desirable to seal the side with polymer, adhesives 
etc. 

[0118] The photoelectrochemical cell of this invention is the same composition as the 
aforementioned optoelectric transducer fundamentaUy, it connects the aforementioned optoelectric 
transducer to an external circuit through lead wire etc., and it constitutes it so that it may be made to 
work in an external circuit. The external circuit itself connected to the aforementioned conductive 
base material and the aforementioned counter electrode through lead wire etc. can use a well-known 
thing. Moreover, the photoelectrochemical cell of this invention can take the same module structure 
as fundamentally as the conventional solar cell module. Although the structure of a cell being 
constituted on support substrates, such as a metal and a ceramic, and the aforementioned solar cell 
module covering a it top with a restoration resin, cover glass, etc. generally, and incorporating light 
from the opposite side of a support substrate is taken, it is also possible to consider as the structure of 
usmg transparent materials, such as tempered glass, for a support substrate, constituting a cell on it, 
and incorporating light from the transparent support substrate side. The substrate one apparatus 
module structure specifically used with the module structure called a super straight type, a substrate 
type, and potting type, an amorphous-silicon solar cell, etc. is known, and the photoelectrochemical 
cell of this invention can also choose such module structures suitably according to the purpose of use 
a service space, and environment. Specifically, it is desirable to apply the structure and the mode of a 
publication to JP,2000-268892,A. 

[01 19] The non-water rechargeable battery of this invention which used the electrolyte constituent of 
this invention below for the [non-water rechargeable battery] is explained. The non-water 
rechargeable battery of this invention is characterized by including the electrolyte constituent of this 
invention. The non-water rechargeable battery of this invention shows the outstanding cycle nature 
without reducing capacity greatly, since the electrolyte constituent of this invention is contained. 
[0120] Although the transition-metals oxide which can insert and emit a hthium ion in reversible is 
sufficient as a positive active material when using the electrolyte constituent of this invention for a 
non-water rechargeable battery, a lithium content transition-metals oxide is especially desirable. As a 
desirable hthium content transition-metals oxide positive active material used by this invention an 
oxide including the hthium content Ti, V, Cr, Mn, Fe, Co, nickel, Cu, Mo, and W is mentioned.' 
Moreover, you may mix alkali metal other than a hthium (element of the 1st (IA) group of a periodic 
table, and the 2nd (HA) group), aluminum, Ga, In, germanium, Sn, Pb, Sb, Bi, Si, P, B, etc. 0-30- 
mol% of the amount of mixtures is desirable to transition metals. 

[0121] It is more desirable to mix and compound so that the mole ratio of the sum total of a hthium 
compound / transition-metals compound (at least one sort chosen from Ti, V, Cr, Mn, Fe, Co nickel 
Mo, and W with transition metals here) may be set to 0.3-2.2 as a desirable hthium content transition- 
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" meiais oxiae posiuve active material rainer tnan oemg usea oy tnis invenuon. 
[0122] As an especially desirable lithium content transition-metals oxide positive active material with 
which it is used by this invention, it is desirable to mix and compound so that the mole ratio of the 
sum total of a lithium compound / transition-metals compound (at least one sort chosen from V, Cr, 
Mn, Fe, Co, and nickel with transition metals here) may be set to 0.3-2.2. 

[0123] Especially the desirable lithium content transition-metals oxide positive active material used 
by this invention LigM 302 (M3 is chosen from Co, nickel, Fe, and Mn — one or more sorts) It is the 
material containing g=0-1.2, or the material which has the Spinel structure expressed with LihM 
4204 (M4 is Mn and h=0-2), and aluminum, Ga, In, germanium, Sn, Pb, Sb, Bi, Si, P, or B may be 
mixed as M3 and M4 in addition to transition metals. 0-30-mol% of the amount of mixtures is 
desirable to transition metals. 

[0124] As most desirable lithium content transition-metals oxide positive active material used by this 
invention, LigCo02, LigNi02, LigMn02, LigCojNi(l-j) 02, and LihMn 204 (it is g=0.02-1.2, j= 0.1 
to 0.9, and h=0-2 here) are mentioned. Here, the above-mentioned g value is a value before a charge- 
and-discharge start, and is fluctuated by charge and discharge. 

[0125] Although a positive active material is compoundable by well-known methods, such as the 
method of mixing a lithium compound and a transition-metals compound and calcinating, and a 
solution reaction, especially its calcinating method is desirable. 

[0126] Although especially the average grain size of the positive active material used by this 
invention is not limited, 0.1-50 micrometers is desirable. Although not limited especially as a specific 
surface area, 0.01-50m2/g is desirable at a BET adsorption method. Moreover, as pH of the 
supernatant when melting 5g of positive active materials to 100ml of distilled water, 12 or less [ 7 or 
more ] are desirable. 

[0127] In order to make it a predetermined grain size, the grinder and classifier which were known 
well can be used. For example, a mortar, a ball mill, a vibration ball mill, a vibration mill, a satellite 
ball mill, a planet ball mill, a revolution air current type jet mill, a screen, etc. are used. After washing 
by water, acid solution, alkaline solution, and the organic solvent, you may use the positive active 
material obtained by baking. 

[0128] One of the negative-electrode active materials used by this invention is a carbonaceous 
material in which occlusion discharge of a lithium is possible. Carbonaceous material is a material 
which consists of carbon substantially. For example, the carbonaceous material which calcinated 
various kinds of synthetic resin, such as artificial graphites, such as a petroleum pitch, a natural 
graphite, and a vapor-growth graphite, and a resin of a PAN system, and a furfuryl alcohol resin, can 
be mentioned. Furthermore, various carbon fibers, such as a PAN system carbon fiber, a cellulose 
system carbon fiber, a pitch based carbon fiber, a vapor-growth carbon fiber, a dehydration PVA 
system carbon fiber, a lignin carbon fiber, a vitrified carbon fiber, and an activated carbon fiber, a 
mesophase microsphere, a graphite whisker, a plate-like graphite, etc. can also be mentioned. Such 
carbonaceous material can also be divided into difficulty graphitized-carbon material and a graphite 
system carbon material according to the grade of graphitization. Moreover, as for carbonaceous 
material, it is desirable to have the spacing indicated by JP,62-22066,A, JP,2-6856,A, and the 3- 
45473 official report, density, and the size of a microcrystal. Carbonaceous material does not need to 
be a single material and the graphite which has the mixture of a natural graphite and an artificial 
graphite given in JP,5-90844,A and an enveloping layer given in JP,6-4516,A can also be used for it. 
[0129] As other examples of an usable negative-electrode active material, an oxide and/or 
chalcogenide are mentioned to this invention. Especially an amorphous oxide and/or chalcogenide are 
desirable. It is the object which has the broadcloth dispersion band which has the peak to a 20 to 40 
degrees field with 2theta value with the X-ray diffraction method [ "be / amorphous / it" ] here using 
CuK alpha rays, and you may have a crystalline diffraction line. Among the crystalline diffraction 
lines preferably looked at by 40 degrees or more 70 degrees or less with 2theta value, the strongest 
intensity is 100 or less times of the diffraction line intensity of the peak of the broadcloth dispersion 
band looked at by 20 degrees or more 40 degrees or less with 2theta value, is 5 or less times still more 
preferably, and is not having a crystalline diffraction line preferably especially. 
[0130] In this invention, especially, the amorphous oxide of a semimetal element and/or chalcogenide 

"I'll i 4 r .i -t^.i /rrm\ r f * t i i c rx rr\\ 
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are aesiraoie, ana ine element or ine urn lints; group or a penooic taoie - id (.vu; groups ^ 25 ° f 33 
independent or the oxide which consists of two or more sorts of those combination of aluminum Ga, 
Si, Sn, germanium, Pb, Sb, and Bi, and chalcogenide are chosen. ' ' 

[0131] For example, Ga 203, SiO, GeO, SnO, Sn02, PbO,Pb02 and Pb 203, Pb204 Pb304 
Sb203 Sb204, Sb205, Bi203, Bi204, SnSi03, GeS, SnS, SnS2, PbS and PbS2, Sb2S3, Sb2S5 
SnSiS3, etc. are desirable. Moreover, these may be the multiple oxides 2 with a lithium oxide for 
example, Li2SnO. 

[0132] In the negative-electrode material in this invention, the amorphous oxide consisting mainly of 
Sn, Si, and germanium is still more desirable, and it is desirable that it is the amorphous oxide 
expressed with the following general formula (V) especially. 
General formula (V) 

Ml among a SnMldM2eOf general formula (V) The element more than a kind is expressed with 
being chosen out of aluminum, B, P, and germanium that it is few. The element more than a kind is 
expressed at least. M2 - the [ periodic-table ] - it is chosen out of 1(IA) group element, the 2nd (HA) 
group element, the 3rd (DIA) group element, and a halogen - 0.2 or more numbers [ two or less ] and 
e express 0.2<d+e<2 with or more 0.01 one or less number, and, as for d, f expresses or more 1 six or 
less number. 

[0133] As an amorphous oxide which makes Sn a subject, although the following compound is 
mentioned, for example, this invention is not necessarily limited to these 
C-l SnSi03C-2 Sn0.8A10.2B0.3P0.2Si0.5O3.6C-3 SnA10.4B0.5Cs0 1P0 503 65C-4 
SnA10.4B0.5Mg0.1P0.5O3.7C-5 SnA10.4B0.4Ba0.08P0.4O3 28C-6 
SnA10.4B0.5Ba0.08Mg0.08P0.3O3.26C-7 SnA10.1B0.2CaO. 1P0 ISiO 503 1C-8 

JB0.4Si0.4O2.7C-9 SnA10.2B0.1Mg0.1P0.1Si0.5O2.6C-10 SnA10.3B0.4P0 2SiO 503 55C-11 
SnA10.3B0.4P0.5Si0.5O4.3C-12SnA10.1B0.1P0.3Si0.6O3.25C-13 1 
SnA10.1B0.1Ba0.2P0.1Si0.6O2.95C-14 SnA10.1B0.1calcium0.2P0 ISiO 602 95C-15 
SnA10.4B0.2Mg0.1Si0.6O3.2C-16 SnA10.1B0.3P0.1Si0.5O3.05C-17 SnB0.1K0.5P0 1 Si03 65C-18 
SnB0.5F0.1Mg0.1P0.5O3.05[0134] Although any method of the calcinating method and a Solution 
method can be used for the amorphous oxide in this invention, and/or a cull scorch night its 
calcinating method is more desirable. After often mixing the oxide, cull scorch night, or compound of 
the element which corresponds, respectively by the calcinating method, it is desirable to calcinate and 

toiowTmetfiod 1 US ***** ""^ * ^ SC ° rCh TheSC ateady P roducible b y wel l" 
[0135] The average grain size of the negative-electrode material used for this invention has desirable 
0.1-60 micrometers. In order to make it a predetermined grain size, the grinder and classifier which 
were known well are used. For example, a mortar, a ball mill, a sand mill, a vibration ball mill, a 
satellite ball mill, a planet ball mill, a revolution air current type jet mill, a screen, etc. are used At 
the time of pulverization, wet grinding which made organic solvents, such as water or a methanol 
live together can also be performed if needed. It is desirable to perform a classification in order to 
consider as a desired particle size. As the classification method, there is especially no limitation and it 
can use a screen, a pneumatic elutriation machine, etc. if needed. A classification can use dry type 
and wet. 3 ^ 

[0136] In this invention, the metal in which occlusion, the carbon material which can be emitted a 
hthium and a lithium alloy, and a lithium and an alloy are possible is mentioned in a lithium ion 'or a 
lithium metal as a negative-electrode material which can be combined and can be used for the 
amorphous oxide negative-electrode material consisting mainly of Sn, Si, and germanium. 
[0137] the electrode used for this invention - the non-proton nature organic solvent else [, such as an 
electee conduction agent, a binder, and a filler, ] is added by the mixture 
[0138] In the constituted cell, if the aforementioned electric conduction agent is an electronic- 
conduction nature material which does not cause a chemical change, it is good anything Usually 
conductive material, such as natural graphites (a flaky graphite, a scale-like graphite, earthy graphite 
etc.) an artificial graphite, carbon black, acetylene black, KETCHIEN black, a carbon fiber and ' 
metal powders (copper, nickel, aluminum, silver (JP,63-148554,A), etc.), a metal fiber or a ' 
polyphenylene derivative (JP,59-20971,A), can be included as one sort or such mixture. Specially 
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> comomea use or a grapnite ana acetylene oiacK is aesiraoie. me addition nas aesiraoie i - du mass 
%, and its 2-30 mass % is especially desirable. In carbon or especially a graphite, 2-15 mass % is 
desirable. 

[0139] this invention — an electrode — the binder for holding a mixture can be used As an example of 
a binder, the polymer which has polysaccharide, thermoplastics, and rubber elasticity is mentioned. 
As a desirable binder, starch, a carboxymethyl cellulose, A cellulose, a diacetyl cellulose, a methyl 
cellulose, a hydroxyethyl cellulose, Hydroxypropylcellulose, alginic-acid Na, a polyacrylic acid, 
Polyacrylic-acid Na, a polyvinyl phenol, a polyvinyl methyl ether, Polyvinyl alcohol, a polyvinyl 
pyrrolidone, a polyacrylonitrile, Water-soluble polymer, such as a polyacrylamide, 
PORIHIDOROKISHI (meta) acrylate, and a styrene-maleic-acid copolymer, Polyvinyl chloride, a 
polytetrafluoroethylene, a polyvinylidene fluoride, A tetrapod FURORO ethylene-hexa FURORO 
propylene copolymer, a vinylidene fluoride-tetrapod FURORO ethylene-hexa FURORO propylene 
copolymer, Polyethylene, polypropylene, an ethylene-propylene-diene terpolymer (EPDM), 
Sulfonation EPDM, a polyvinyl-acetal resin, a methylmetaacrylate, The acrylic-ester (meta) 
copolymer containing acrylic esters (meta), such as 2-ethylhexyl acrylate The polyvinyl ester 
copolymer containing vinyl esters, such as an acrylic-ester-acrylonitrile copolymer and vinyl acetate, 
(Meta) A styrene-butadiene copolymer, an acrylonitrile-butadiene copolymer, A polybutadiene, 
neoprene rubber, a fluororubber, a polyethylene oxide, An emulsion (latex) or suspensions, such as a 
polyester polyurethane resin, a polyether polyurethane resin, a polycarbonate polyurethane resin, 
polyester resin, phenol resin, and an epoxy resin, can be mentioned. The latex of a polyacrylic ester 
system, a carboxymethyl cellulose, polytetrafluoroethylene, and a polyvinylidene fluoride are 
mentioned especially preferably, these binders are independent - or it can mix and use if there are 
few additions of a binder — an electrode — the holding power and cohesive force of a mixture are 
weak If many [ too ], electrode volume will increase and an electrode unit volume or the capacity per 
unit mass will decrease. The addition of a binder has desirable 1-30 mass % at such a reason, and 2 - 
10 mass % is especially desirable. 

[0140] In the constituted cell, the aforementioned filler can be used anything, if it is the fibrous 
material which does not cause a chemical change. Usually, fiber, such as olefin system polymer, such 
as polypropylene and polyethylene, glass, and carbon, is used. Although especially the addition of a 
filler is not limited, 0-30 mass % is desirable. 

[0141] The electrolyte constituent of this invention can be used for safety reservation, using together 
with a separator. The separator used together for safety reservation needs to have the function which 
blockades the above-mentioned crevice above 80 degrees C, raises resistance, and intercepts current, 
and it is desirable that lock out temperature is 90 degrees C or more 180 degrees C or less. 
[0142] The configurations of the hole of a separator are usually a round shape and an ellipse form, a 
size is 0.05-30 micrometers and its 0.1-20 micrometers are desirable. You may be the hole of the 
shape of a rod, or an indeterminate form like [ at the time of furthermore making by the extending 
method and the phase separation method ]. It is 20 - 90%, the ratio, i.e., the porosity, which these 
crevices occupy, and it is desirable. [ 35 - 80% of ] 

[0143] Even if these separators are single material, such as polyethylene and polypropylene, they may 
be two or more sorts of composite-ized material. Especially the thing that carried out the laminating 
of two or more sorts of fine porosity films into which an aperture, porosity, the lock out temperature 
of a hole, etc. were changed especially is desirable. 

[0144] The electronic-conduction object which does not cause a chemical change in the constituted 
cell as a charge collector of positive and a negative electrode is used. As a charge collector of a 
positive electrode, aluminum and an aluminium alloy have the desirable especially desirable thing 
which made the front face of aluminum or stainless steel else [, such as aluminum, stainless steel, 
nickel and titanium, ] process carbon, nickel, titanium, or silver. As a charge collector of a negative 
electrode, copper and a copper alloy have desirable especially desirable copper, stainless steel, nickel, 
and titanium. 

[0145] Although a film sheet-like thing is usually used, what was netted and punched, a lath object, a 
porosity object, a foam, the Plastic solid of a fiber group, etc. can be used for the configuration of a 
charge collector. Although especially thickness is not limited, it is 1-500 micrometers. Moreover, as 
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collector the mixture of a positive active material or negative-electrode material is applied, (coat) 
dned and compressed and is mainly used. As the method of application, the revere E ZZ± 

me»^ h 8 ^ *f bkde meth ° d ' Ae ^ method ^ e ext ^°n method. Se cSn 
method, the gravure method, the bar method, the dipping method, and the squeeze method^ be 

also in it. As for an application, ,t is desirable to carry out the speed for 0.1-100m/ Under the orSem 
circumstances according to the solution physical properties of a mixture, and haSyS™^ fte 
surface state of a good application layer can be obtained by selecting the atove-Soned Sl2 nf 
S^^f « side I -ery , ** or double Jed ***4su^c^ 
0147] Moreover, continuation, mtermittence, or a stripe is sufficient as an application llthou^'the 

S^etn 5f - ? ^ aPPliCati ° n layCT m decided ^ configSon aTs^f a 

cell, the thickness of the apphcation layer of one side is in the state where it was comweTedX 
dry, and its 1-2000 micrometers are desirable compressed after 

f electrode / heet application object and the dehydration method can carry out the 
thing of hot blast, a vacuum, infrared radiation, far infrared rays, an electron ray and I fte dZ wind 
usmg independent or the combined method. The range of drying tempera^ of 80^350 dSs C t 
cS £££ ^nnrT 86 Wl 1 Ch " !?°- 25 ° de8reeS C iS moisul cltnT the 

it is desirable to make it 500 ppm or less m a mixture or an electrolvte resnectiwlv A ithmmh a. 
method generally adopted can be used for the method of pressing aS5 ^Sv L^ndt 
pressing method is desirable. Although especially press ** is JSffl^S^Lwe 
The press speed of the calender pressing method has the amount of desirable 0 l-50m/^nd p*™ 

hrSoflS S r ble ^ dCgree Q As f0r * e ratio °f negative^K 

sheet width of face to a positive-electrode sheet, 0.9-1.1 are desirable, and 0.95-especiallv 1 Oam 

a can elecmcally, the electrolyte constituent of this invention is poured in and a cylinder cell is 
formedusmg an lobturation board. At this time, a rehef valve can used aTano?^ It 
may be equipped with the various safe elements known from the forrt^bfsideTaSf vaJvf For 
S L 3 ^ ^ I T C e,emen '- «*•-"-<»-- overcuZlproSn dement 
ES?,,'? ° f maktog a « j» a »" «■» Saake. cr£k method, Sobturadon 
.ft™ , ■ T " S process Wlth a lead board can be used for everything but a relief valve 

[0151] Moreover, the method which intercepts current by the rise of cell internal pleasure can be 

^ ■ CUrcagams ' overchar S e - At <"» <h= compound which raSn^tnTp^untean 
be included ,n a mixture or an electrolyte, as the example of the compound used ,n orter^e 

wTrj^ssr* such 38 co3 - ™- - «rosssr 

[0152] A metal and an alloy with electrical conducttvily can be used for a can or a lead board Pnr 

[0153] I A well-known method (for example, electric welding of a direct current or an alternate „ 
current, laser welding, ultrasonic welding) can be used for the weS ™f ? 
sheet,andalead board. The compound and nature wnich are ^ 
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aspnait, can oe usea ior ine sealing compound ior ooiurauon. 

[0154] Although especially the use of the non-water rechargeable battery of this invention is not 
limited, when it carries in electronic equipment, for example, A notebook computer, pen input 
personal computer, mobile personal computer, and Electronic Book player, a cellular phone and a 
cordless phon ~ a cordless handset, a pager, and a handy terminal ~ Pocket facsimile, a pocket copy, 
a pocket printer, a headphone stereo, A video movie, a liquid crystal television, a handy cleaner, 
portable CD, a mini disc, an electric shaver, a transceiver, an electronic notebook, a calculator, 
memory card, a pocket tape recorder, radio, a backup power supply, memory card, etc. are mentioned. 
In addition, as a noncommercial use, an automobile, electric vehicles, a motor, lighting fitting, a toy, 
a game machine machine, a load conditioner, a clock, a stroboscope, a camera, medical equipment (a 
pacemaker, a hearing-aid, shoulder Japanese fir machine, etc.), etc. are mentioned. Furthermore, it 
can use as the various objects for munitions, and an object for space. Moreover, it is also combinable 
with a solar battery. 
[0155] 

[Example] Hereafter, an example explains this invention concretely. 

- The instantiation compound P-5 was compounded by the synthetic example-following composition 

scheme of the instantiation compound P-5. 

[0156] 

[Formula 18] 



M-1 



M-2 



CHjOH 



M-3 



-Q-G 



P-5 



1^1 
M-5 



[0157] ** The synthetic dimethyl malonate of intermediate field M-1; after dissolving 58. Ig 
(439mmol) in the methanol, adding methanol 28% solution;88ml of a sodium methoxide and 
dropping 1-BUROMO decane 97.2g (439mmol) over 1 hour, it flowed back for 8 hours. Diluted 
hydrochloric acid was filled with reaction mixture, and ethyl acetate extracted after neutralization. 
Vacuum concentration of the extraction solution was carried out after dryness with magnesium 
sulfate, vacuum distillation of the residue was carried out, and M-1 [ 41g (fraction (399Pa (3mmHg) / 
82 degrees C)) ] was obtained. 

[0158] ** The solution which was obtained by the above-mentioned ** and which dissolved M-1 
(41g, 170mmol) in diethylether (50ml) was dropped over 2 hours, having distributed the synthetic 
lithium aluminum hydride (1 lg, 289mmol) of intermediate field M-2 to 150ml diethylether, and 
stirring at a room temperature. After dropping, after flowing back for 3 hours, diluted hydrochloric 
acid/ice was slowly filled with reaction mixture, and it extracted, after making a solution acid. The 
bottom solvent of reduced pressure was distilled off for the extract after dryness with magnesium 
sulfate, and the oily matter of 31g of rough products was obtained. The rough product was refined in 
silica gel column chromatography, and 14g was obtained as M-2 and colorless oily matter. 
[0159] ** M-2 (13.85g, 64mmol) obtained by the synthetic above of intermediate field M-4 and M-3 

/c o*: _ £. a 1\ — /cr\ i\ t» ir : ~ - j /1 _\ .jj.j j 
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heating reflux was earned out for 5 ^^.S^nTflS^T 



[0161] (Example 1) 



made from stainless stee° of SoS^tf ? u^' . make) 30g was P ut fat ° "* ™-» 
coadng of the manufaZ fw/pSS^" 6 *" e - d tradema *> 

liquid, and it distributed in 1500mm P" 0 ' t f' ec 'rocnemicai-celJ-l-l. dtantum-dioxide dispersion 

^USliSuatai SfllLr^ »n7 USmg *?*»'***»'« mill (product made from eye 
diameter of me dS^xSl^ w S V n1f 0,n f" bUted ° bjeCL 71,6 »»* P-«* 
measured in me master -^^SZSSS^""^ ^ f"* size « «* *» is 

S ~o^ **" "» applied to the 

of the Asahi Glass TCO eta °U Ut nducuve <><"» carried out cutting processing 

the production tJESZ££E^^** T* OXide which ""P* 1 
present circumstances, £2£^£^^«^ ^ U ° te *» 

an^-See^:^^ 

Next, mis g,ass was put into me f" 7? T""™- 

sctence), and it calcinated for 30 minutes at 450 SnS cTSf *T Yamato 

- four mols/fl.)) of coloring matter R-l for 3 h™,™^ , t floodcd w,th "» etha n°i solution (3xten 
immersed in a 4-tert-butyl S 7or M °<» *" glass and cooling. After being 

dyed was washed and SKS£ ^taTS £ Z.?T 8 ? f *" Whi< * " tah « matto 
is 10 micrometers, and the coverage °' P^^Bve layer'obtained 

carried out, and infiltratine it into Tin? p.^ST a S , y hch 1116 coIor sensitizing was 
platinum vacuum evSono S^f £S£ C and reduCed P ressure - ^ 

Photoelectro^^ 

solution (E-101 of Table 1 using the Ilt i l ^ M °™!? r ' ^ * e electrolytic 

glass 2), a photosensitive Iyer ^]_i^„_^ °T ^ 3 W3S ****< ed > on 
layer 5, and a counter electrode bv to ™2?.^T* , W&S made t(> Stick t0 >' Ae electrolyte 
produced. y CXample shown in drawings was carried out to order was 



[0165] 
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Liaoie ij 

m mm 










mn 


E-101 


(C 4 H g ) 4 jrr(48)/BCE(50)/I 2 (2) 


B-101 


&4* 


E-102 


(C 4 H 9 )^Tr(48)/RE-l(50)/I ft (2) 


B-102 


jt« 


E-103 


RE-2(48VRE-1(50)/ I 2 (2) 


B-103 


\m 


E-104 


(C 4 H 9 ) 4 rr(48)/1?E-3(50)/I a (2) 


B-104 


\m 


E-105 


P-S (98) /I 2 (2) 


B-105 




E-106 


P-8 (98) /1 3 (2) 


B-106 




E-107 


P-ll (98) /I a (2) 


B-107 




E-108 


P-14 (98) /I fl (2) 


B-108 




E-109 


P-5 (48) /P-6<50)/I,(2) 


B-109 




E-110 


P-8 (48) /P-9(50)/I,(2) 


B-110 




E-lll 


P-8 (48) /P-10(50)/I 2 (2) 


B-lll 




E-112 


P-lt (48) /P-12(50)/I 9 (2) 


B-112 




E-113 


P-ll (48) /P-13(50)/I 2 (2) 


B 113 





BCE (^JSE) : fXi/7;xf*i-?A 

[0166] 

[Formula 19] 

n /=\ 

H 3 C-- N <</ N --CH 2 CH3 H 3 C--N/ N ^C 4 H r n 



N(SOjCF^ 2 
RE-1 



I 

RE-2 



4f4 

OMe 



RE-3 

[0167] 1-4. By letting AM1.5 filter (product made from Oriel), and a sharp cut filter (KenkoL-41) 
pass for the light of the xenon lamp of measurement 500W of a photoelectric conversion efficiency 
(USHIO make), the simulation sunlight which does not include ultraviolet rays was generated and 
this luminous intensity was adjusted to 100 mW/cm2. 

[0168] The electrical and electric equipment which connected the crocodile clip, respectively, 
irradiated simulation sunlight at 70 degrees C, and was generated on the above-mentioned electrically 
conductive glass and above-mentioned platinum vacuum evaporationo glass of a 
photoelectrochemical cell was measured in the current-potential measuring device (case rhe SMU238 
type), the open circuit voltage (Voc) of the photoelectrochemical cell called for by this, short-circuit 
current density (Jsc), and a form factor - (FF) [= maximum output/(open-circuit- voltage x short- 
circuit current)] and a conversion efficiency (eta), and constant temperature - the decreasing rate of 
the short-circuit current density after carrying out the passage of time for 400 hours was collectively 
indicated to Table 2 under constant humidity (60 degrees C, 70%R.H.) 
[0169] 
[Table 2] 

&2 





JflC 


Yoc 


FP 


n 








CnA/a 1 ) 


(T) 




(%) 




















n lot 


1 * n 






* 4 


nn 


uutfA 



http://www4apdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



6/4/2003 



B-102 
B-IQ3 



B-lOd 
B-105 



B-106 



B-107 



B-108 



B-109 
B-110 



B-lll 



B-112 



8.1 



as 



a9 



ia4 



1(13 



la 5 



ia6 



n 



1L1 



ia7 



ms 



Jsc: 



0.56 



0.54 



0.57 



0.66 



0.66 



0.67 
0.67 



0.62 



0.63 



0.63 



0.65 



0.65 



a 54 



0.56 



as? 



1X67 



a 68 



0.66 



0.65 

a 64 



a 65 



a 63 



a 64 



0.64 



2.4 



2.6 



ao 



4.5 



4.3 



4.6 



4.6 



4.3 



4.5 



4.4 



4.5 



4.3 
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Moreover, by passing, although the cell (B-104) using polvsiloxane RF ^ ?l '« , 

salt RE-1, the cell (B-102 B-103^ miner rf o poiysil ° xane R£ ^ 3 wmc h do not have fused 

compoundissn^r^ 
[0171] (Example 2) 

aluminum foil with a thickness of 20 wT. f? ' Md was obtained is painted on an 

After pressing with ±7c^Z^ S ZlT I T 8 eXtmSi ° n f0miUla application machine - 

j££ Heat batmen, was perfonaed Jg£ SiSSSLT ^ **~ ° " * 
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were seaiea unaer ine vacuum, ana ine sneei type cen ^sample ts-zui-zi^j was produced. 

[0174] The sheet type cell by which the laminating of the positive-electrode sheet 31 equipped with 

the negative-electrode sheet 33 equipped with the negative-electrode terminal 35, the solid polymer 

electrolyte 32, and the positive-electrode terminal 34 by this example as shown in drawing 3 was 

carried out to order was produced. 

[0175] 

[Table 3] 

S3 nm%otm 











E-201 


RE-4(30)/PC(30)/EC(40) 


B-201 


ttsnt 


E-202 


I RE-4(30)/RE-l(70) 


B-202 


it» 


E-203 


RE-4(30)/PG1000 


B-203 


\m 


E-204 


LiC10 4 (30)/RE-3(70) 


B-204 


tm 


E-205 


P-17(1Q0) 


B-205 




E-206 


P-19(100) 


B-206 




E-207 


P-2K100) 


B-207 




E-208 


P-22(100) 


B-208 [ 


*£H 


E-209 


P-17(50)/P-18(50) 


B-209 




E-210 


P-19(50)/P-20(50) 


B-210 




E-2U 


RE-3C30)/ P-18C70) 


B-211 




E-212 


RE-3C30)/ P-20(70) 


B-212 




E-213 


LiBF 4 (30)/P-23(70) 


B-213 





RE-4 : LiN(S0 i CF 3 ) 2 

PC : -fxi euy^-tf*— V 

EC : Y 

PC1000: *yxfi/y^y a—*, (¥*MHF*1 0 0 0) 



[0176] 2-4. About the sheet type cell produced by the method of the evaluation above of a cell 
performance, charge and discharge were repeated 30 times on condition that current density 1.3 
mA/cm2, charge final- voltage 4.2V, and discharge-final- voltage 2.6V**, and the service capacity in 
30 cycle eye was calculated. This was investigated about five cells of the same prescription, and the 
average was made into the capacity of the cell. Thus, the capacity of each cell was calculated and the 
relative capacitor to a sample B-201 was calculated. Moreover, the service capacity of the 200 cycle 
eye of each cell was calculated, the ratio to the service capacity of 10 cycle eye was calculated, and it 
expressed as a cycle capacity. Each value was shown in Table 4. 



[0177] 
[Table 4] 

£4 mmim 









m% 


B-201 


1 


0.30 


tttt 


B-202 J 


0.59 


0.91 


tttt 


B-203 


0.31 


0.77 




B-204 


0.70 


0.91 




B-205 


0.88 


0.95 




B-206 


0.87 


0.95 




! B-207 


0.85 


0.96 




B-208 


0.86 


0,98 




B-209 


0.95 


0.95 




B-210 


0.94 


0.94 




B-211 


0.96 


0.94 




B-212 


0.98 


0.93 




B-213 


0.96 


0.94 





[0178] It turns out that the electrolyte which contains the aforementioned specific liquid crystal 
compound from the above-mentioned result is raising cycle nature, without seeing the big fall of 
capacity. 

[0179] From these examples, the electrolyte which did not volatilize substantially and was excellent 
in using the aforementioned specific liquid crystal compound at charge transportability ability was 
obtained, thereby, it excelled in the photoelectric transfer characteristic and the photoelectrochemical 
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cell with little property degradation by the passage of time was obtained. Furthermore, this electrolyte 
does not reduce cell capacity and it turns out that it is the lithium ion conduction material which was 
moreover excellent in the cycle property 
[0180] 

Sf 6 *? Venti0nl * mentioned above ' ^cording to this invention, the electrolyte constituent 
endl J^rr ^ J 0 " COnductivit y can be offered, and the electrochemical ceU excellent in 
endurance and the electrical property (photoelectric transfer characteristic) using the electrolyte 

SfeSST ' 3 n ° n " Water rcchar S eable battei * and a photoelectrochemical cell can be 
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containing a liquid crystal compound, the electrochemical ceU us ng electrolyte P 
a notwaL rechargeable battery, and a photoelectrochemical cell further. 
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^^^^^^^^^^^^^^^ 
function (it is called ionic conducS u ° ^ batteiy ' is a medium which has the 

according to the pu^ se ^exS m^SSl^ t0 If indudin S * e "nier ™ 
a non-water rechar^able bS^X^^ rfThST^ T^u iS ^ re P rcse "*tion of 
• performance of an elecfrocheS nS w,^h. k hd " um . 10n does *e influence for the 
in a coloring matter sen^Z Z^ZZTr^™*? 1 ™* of iodine and iodine trimer ion 
with high ion conductivity wa ^usedlunS^ , these cells generally, although the solvent system 
exhaustion of the solvent** Zt X^^^T'^ Wh1fa ^ at ' a 
cell. Moreover, in order to Z t f?t! "? leaka8e rcdudl « endurance of a 

vessel, it was dffic^^^^¥ h,Um batteiy ^ t0 have to use a metal 

configuration. In oX^ISmI ? f * 2180 * W t0 a cel1 

are proposed in recent ael S^SSS ^t**** 
23947,B public relations) ^S^^SSff' 61 - 23945 ' 8 P ublic relati °™> Wl- 
inhibited volatilization of a sdv^SSTSfh^^ £7?* * P ° lymer matrix has not 
solution system electrolyte doel not Z» TrZ' 5 ^ M ° f * e ionic Activity to a 
fctrolyteV 2 184or^ 

dissolved the salt in polymer such as a ZZw -J • No l3 - 14 > Md P2177 1995) which 
a solution system £££££ Siffl^ 1S 38 "** S0lV6S * e P^lem of 

opposite anion is room teS^^^^^,^ ° n ** 0therhand - ^ough an 
a room temperature, such J i fflKnd2?OT ^{T^" 1 ^ ^ P^*™ 111 "Its liquefied at 
ion batteries, an electrolytic ^ £2^ pr °P° Sed 38 m el ^olyte for hthium 
viscosity of fused salt was n£ed Sis } ^"T^ ""^ when own 

strength is strengthened, 5 ^ « SS£S^SST ^ ~ ^ * 
temperature dependence was W anH th*7iT , f Furthermor e, ion conductivity 
temperature we're inade^uaL § ^ of ^^lly the ion conductivity in low 

indium copper, are set as the obie^TuriL^ ?' 3 CadmiUm teUuride * 311(1 selenium-ized 

which transform a tight energy mTo elSr^ ^ devdt ^ the photovoltaics 
a manufacturing cosfand wJl^W * C ° nqUer such » reservation <* 

spread. On the other hand, aSSST^SSi "°? P ay back when making it 
large-area-izing or fow^^^^^^° «f* ma ^al which poinSd to 
there was a problem that enduL cTwt also bad ' C ° nVerS1 ° n effidency Was low «*» 

Su^rTabb^ 

the oxide sLconduSy l^ZZ^Z^ 0 ^ 1 ^ ^sducer henceforth) using 
737-740th page, 1991) US ff4927?2 ^^^outtoNate^SSSrdvolume'the 
cell consists 5 die 0,^^^^^^^ ^ - d «* was indicated.' n* 
function as a negative electrodeXnn^i^l^f kyer ' ^ COUnter elect rode which 
and a photosensitive LyeT^nta totT^T^^T^ ° f a COnductive base tnaterial 
matter stuck to the front foe" A <££S£i ™* c "' with which coloring 

http://www4.ip^ 



Page 2 of 2 

bears charge transportation between a negative electrode and a counter electrode (positive electrode). 
In the photoelectrochemical cell proposed by the above-mentioned patent, the solution (electrolytic 
solution) which uses salts, such as potassium iodide, as an electrolyte as a charge transfer layer was 
used. This method was cheap and it was a problem for a photoelectric conversion efficiency not to 
fall remarkably by evapotranspiration of the electrolytic solution and exhaustion, if it is used over a 
long period of time, although it is promising, or to stop functioning as a cell in that a comparatively 
high energy conversion efficiency (photoelectric conversion efficiency) is obtained. 
[0005] The method of using as an electrolyte the imidazolium salt which is a low melting point 
compound as the exhaustion prevention method of the electrolytic solution at WO 95/No. 18456 is 
indicated to this problem. Since according to this method water and the organic solvent which were 
used as an electrolytic solvent were unnecessary or little and ended conventionally, although the 
improvement of endurance was found, still, when endurance is inadequate and the imidazolium salt 
was made into high concentration, while viscosity became high, charge transportation ability fell, and 
there was a problem that a photoelectric conversion efficiency became low. Furthermore, there is the 
method of using a thoria ZORIUMU salt as an electrolyte, and the same problem as an imidazolium 
salt arises also in this method. 

[0006] As mentioned above, it is a very difficult technical problem that it is compatible in a 
mechanical strength and ion conductivity as an electrolyte of electrochemical cells, such as a lithium' 
ion rechargeable battery and a solar battery. 

[0007] As one method of solving these, making an electrolyte constituent contain a mesomorphism 
compound is proposed. The part which has the coordination ability to ion, such as an alkyleneoxy 
machine, as these examples, and the compound which has a meso gene machine (JP,11-86629,A), 
The compound (JP,4-323260,A) with which the meso gene machine was introduced into the 
polyethylene-oxide chain, the compound (JP,11-116792,A) which has a mesomorphism part in the 
side chain of a polyethylene oxide, the compound (JP,6-19923,B) with which the meso gene machine 
was introduced into the side chain of a polysiloxane through the oligo oxyethylene spacer are shown. 
These consist of a motile flexible high part which dissolves an electrolyte salt and conducts ion by 
carrying out complexing to a cation, and an upright part (meso gene machine) for carrying out 
molecular association, in order to maintain a mechanical strength. 

[0008] By the way, in order for an electrolyte to function efficiently in an electrochemical cell from 
Shigehara's and others latest research (Journal of Power Source, 92 volumes, 120- 123 pages, 2001), 
it turns out besides ionic conductivity being high that it conducts more nearly alternatively [ carrier 
ion ], i.e., it is a performance overlay important point that the carrier ion transference number is high. 
For example, in a lithium ion battery, it is desirable for the iodine anion transference number to be 
high in the coloring matter sensitization solar battery from which the lithium ion transference 
number's being high and an iodine anion serve as a carrier. In the mesomorphism compound 
mentioned above, the strong basis of cations, such as a polyalkylene oxide, and an interaction 
restricted the cation, and has caused decline in the cation transference number. Moreover, since 
molecular-motion nature falls, the improvement in the ionic conductivity itself is not expectable with 
complexing with a cation, either. 

[0009] The oligo oxyethylene part which the polysiloxane by which alkylation was carried out to the 
electrolyte constituent which introduced the meso gene machine into the side chain of the 
polysiloxane which shows **** and is indicated by Japanese Patent Publication No. [ like ] No. 
19923 [ six to ] on the other hand is illustrated, and, as for this electrolyte constituent, restricts a 
cation strongly serves as a medium of ionic conduction, and is the expectable [ the high cation 
transference number ] present condition. 



[Translation done.] 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 



6/4/2003 



Page 1 of 1 

* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

pre^ely 00 ™ ^ ^ by COm P uterSo ** translation may not reflect the original 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, according to this invention, the electrolyte constituent 
excellent in endurance and ion conductivity can be offered, and the dert^c^J^SS 
endurance and the electrical property (photoelectric transfer characteristic) using theS 
Sd Ser ' " n ° n " Water batter y> «* a Photoelectiochemical cell cant 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] this invention solves many problems in the 
aforementioned former, and makes it a technical problem to attain the following purposes. That is, 
the first purpose of this invention is offering the electrolyte constituent excellent in endurance and ion 
conductivity. Furthermore, the second purpose of this invention is offering the electrochemical cell 
excellent in endurance and the electrical property (photoelectric transfer characteristic) which used 
the electrolyte constituent concerned, a non-water rechargeable battery, and a photoelectrochemical 
cell. 
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MEANS 



[Means for Solving the Problem] The above-mentioned technical problem is solved by the following 
meanses. That is, this invention is an electrolyte constituent containing the liquid crystal compound 
which repeats the polysiloxane structure shown by the <1> following general formula (I), and it has 
as a unit. 
[0012] 
[Formula 2] 

r ? R 




-*SC < I ) 

[0013] R expresses an alkyl group among [general formula (I), and L expresses single bond or a 
divalent connection machine. A expresses a mesomorphism substituent. However, a mesomorphism 
substituent may have an ionicity basis and a mesomorphism substituent contains the counter ion in 
that case.] 

[0014] The electrolyte constituent of the aforementioned <1> publication characterized by the 
mesomorphism substituent which A in the <2> aforementioned general formula (I) expresses being 
the salt which consists of an anion part containing a meso gene machine, and a cation part which 
consists of the opposite cation. 

An electrolyte constituent given in the above <2> whose <3> aforementioned pairs cation is 
characterized by being alkali-metal ion. 

The electrolyte constituent of the aforementioned <1> publication characterized by the 
mesomorphism substituent which A in the <4> aforementioned general formula (T) expresses being 
the salt which consists of a cation part containing a meso gene machine, and an anion part which 
consists of the opposite anion. 

An electrolyte constituent given in the above <4> characterized by being chosen from the group 
which the <5> aforementioned pairs anion becomes from an iodine anion, a sulfonamide and disulfon 
imide, N-acyl sulfonamide, a carboxylic acid, a sulfonic acid, alcohol, an activity methylene, and the 
anion that activity methine dissociated. 

The electrolyte constituent given [ aforementioned ] in <1>- <5> characterized by the <6> 
aforementioned liquid crystal compound being a polymer-liquid-crystal compound obtained by 
carrying out a polymerization. 

[0015] The electrochemical cell characterized by including the electrolyte constituent of a publication 
in either of <7> aforementioned <1>- <6>. 

The charge transporting bed containing an electrolyte constituent given in either of aforementioned 
<1>- <6> on <8> conductivity base material, the photosensitive layer containing the semiconductor 
by which sensitization was carried out with coloring matter, and the photoelectrochemical cell 
characterized by having a counter electrode. 

The non-water rechargeable battery characterized by including the electrolyte constituent of a 

publication in either of <9> aforementioned <1>- <6>. 

[0016] 

[Embodiments of the Invention] Hereafter, this invention is explained in detail. The electrolyte 
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constituent of this invention comes to contain the liquid crystal compound which repeats the 
polysiloxane structure shown by the following general formula (I), and it has as a unit. 
[0017] As shown in the following general formula (I), this specific liquid crystal compound repeats 
the polysiloxane structure by which alkoxy substitution was carried out, and has it as a unit. This 
polysiloxane structure by which alkoxy substitution was carried out has high maneuverability, and 
since it can dissolve an electrolyte salt, without restricting a cation strongly, it can realize the cation 
transference number and ion conductivity higher than an oxyethylene machine. Thus, the 
polysiloxane structure by which alkoxy substitution was carried out serves as a medium which 
dissolves an electrolyte salt according to the principal chain, and conducts ion, it is one side, and the 
part with the upright side chain (mesomorphism substituent) brings about the macroscopic 
mechanical strength of an electrolyte constituent, without carrying out molecular association, and an 
ionic conduction medium's forming the structure base material which carried out phase separation 
micro, and reducing the maneuverability of an ionic conduction medium by mesomorphism. For this 
reason, the electrolyte constituent of this invention containing a specific liquid crystal compound is 
excellent in endurance and charge transportability ability. 
[0018] 
Formula 3] 

" ? R 1 
— Sr— O 

. O-L— A. 
HRSC ( I ) 

[0019] Carbon atomic numbers (henceforth, more than C) are 1-24 preferably, the inside of a general 
formula (I), and R - alkyl group [ - You may be branched-chain, even if it is 1-10 and is a straight 
qhain-like. more - being desirable (more than C) — For example, a methyl, ethyl, a propyl, butyl, i- 
propyl, i-butyl, Pentyl, hexyl, octyl, 2-ethylhexyl, t-octyl, desyl, dodecyl, tetradecyl, 2-hexyl desyl, 
hexadecyl, octadecyl, cyclohexyl methyl, and octyl cyclohexyl] is expressed. Furthermore, R may 
have the substituent. as a desirable substituent Carbon atomic numbers (henceforth, more than C) are 
1-24 preferably, alkyl group [ which may be replaced - You may be branched-chaih, even if it is 1-10 
and is a straight chain-like, more - being desirable (more than C) - For example, a methyl, ethyl, a 
propyl, butyl, i-propyl, i-butyl, A pentyl, a hexyl, an octyl, 2-ethylhexyl, t-octyl, A desyl, a dodecyl, 
tetradecyl, 2-hexyl desyl, hexadecyl, Octadecyl, cyclohexyl methyl, and octyl cyclohexyl], the aryl 
group (desirable - more than G [ 6-24 ], for example, a phenyl, --) which may be condensing the ring 
even if it has replaced 4-methylphenyl, 3-cyano phenyl, 2-chlorophenyl, 2-naphthyl, the heterocycle 
machine that may be condensing the ring even if it has replaced (the nitrogen in a ring may form 4 
class at the time of a nitrogen-containing heterocycle machine.) Preferably More than C [ 2-24 ], for 
example, 4-pyridyl, 2-pyridyl, 1 -octyl pyridinium-4-IRU, 2-pyrimidyl, 2-imidazolyl, 2-thiazolyl, and 
alkoxy-group [ - desirable - more than C [ 1-24 ], for example, a methoxy, - Ethoxy ** butoxy, 
octyloxy, methoxyethoxy one, methoxy PENTA (ethyloxy), acryloyl oxyethoxy and pentafluoro 
propoxy] and an acyloxy machine (desirable - more than C [ 1-24 ], for example, acetyloxy, --) 
benzoyloxy one and an alkoxy carbonyl group (desirable - more than C [ 2-24 ], for example, a 
methoxycarbonyl, ~) Ethoxycarbonyl, a cyano group, a fluoro machine, an alkoxy carbonyl group, a 
cyano group, and polymerization nature machines (preferably a vinyl group, an acryloyl machine, a 
methacryloyl machine, a styryl machine, a cinnamic acid residue, etc.) are mentioned. 
[0020] L expresses single bond or a divalent connection machine among a general formula (I). As an 
example of a divalent connection machine, -(CH2) n- (n shows the integer of 1-15 here), - CH2CH2 
(OCH2CH2) N- (N Shows Integer of 1-10 Here), - CH=CH-, -CH=N-, -N=N-, -N(O) =N-, -COO-, - 
COS-, CONH-, -COCH2-, -CH2NH-, -CO-, - CH=CH-COO-, -CH=CH-CO-, -(C**C)- (N Shows 
Integer of 1-3 Here), Such Combination, Etc. are Desirable. - (CH2) n- (n shows the integer of 3-10 
here), -CH2CH2(OCH2CH2) n- (n shows the integer of 2-8 here), and such combination are still 
more desirable. 

[0021] Although a mesomorphism substituent is expressed, a meso gene machine is mentioned as a 
mesomorphism substituent, for example, the inside of a general formula (I) and A are "Flussige 
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Knstalle in Tabellen II" and Dietrich. Demus and HorstZaschke and the thing of which the 7-18 
(1984). publication is done are mentioned. Especially, what is expressed with the following general 
formula (IT) is desirable. 00 
[0022] 
[Formula 4] 

"p5i*i~ Y iii~-Q«r|^ 

-ttit (n) 



[0023] Ylll expresses the condensed-ring substituent which consists of a divalent 4 or 7 member 
nng subsutuent or them among a general formula (H). Q121 and Q131 express a divalent connection 
machine or divalent jingle bond, respectively, n2 expresses 1, 2, or 3, and when n2 is 2 or 3, even if 
two or more Ylll, Q121, and Q131 are the same respectively, they may differ 
[0024] Q121 and 1Q131 express a divalent connection machine or divalent single bond among a 
general formula (H), respectively. As an example of a divalent connection machine, -CH=CH- - 

CO n~ ' -?™^° S -' " C0NH -' - C0CH2 -' " CH2CH2 -' " 0CH2 -' "CH2NH-, - 

CH2-, -CO-, - 0-, -S-, -NH-, -(CH2)l-3-, -CH=CH-COO-, - CH=CH-CO-, -(C**C)l-3- such 

combination, etc. are desirable, and -CH2-, -CO-, -0-, -CH=CH-, -CH=N-, -N=N-, and such 

n^TTn^f S ? U m ° re u?*? ^ Moreover > a ^gen atom may be replaced in these. As for 
Q121 and Q131, it is desirable that it is especially single bond 

[0025] The inside of a general formula (11), 4, 5, 6 or 7 member ring substituent divalent in Ylll 
The condensed-ring substituent which consists of them is expressed, and it is still more desirable 'that 
they are the saturation i .of 6 member ring aromatic machine, 4, or 6 member ring or an unsaturate 
aliphatic machine 5, 6 member ring heterocycle machines, or those condensed rings, or as these 
examples Although the following formula (Y- 1) - (Y-27) a substituent are mentioned, it is not limited 
to these. Moreover, you may be such combination. The still more desirable things in these 

s ^T^%Zd^: 2) ' (Y " 18) ' (Y ' 19) * ^ 311(1 ^ and "^**M*^*> 

[0026] 
[Formula 5] 

-o 

IY-t) (M) 



(Y-3) 





IV-4J ~ V (Y-6) 

(Ml x«cH 2 .o.cann 



(Y-7J 








(Y-8) 


(Y-9J 


(Y-IO) 


-O- 


N=N 






(HI) 


(H2) 


Of-13) 


(Y-14) 


xxy 






• -o- 




(Y-16) 


IY-17) 


OMffl 


^> 


__|/ V__ 




-o- 


(Y-191 


(Y-20) 


IY-21) 


IY-22) 
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-O -o 

(Y-231 (Y-241 (Y-2S) (Y-26) 

(Y-27) (Y-2B) 

[0027] A mesomorphism substituent may have an ionicity basis and a mesomorphism substituent 
comes to form the so-called anion part and the so-called cation part, and the salt structure constituted 
in that case including the counter ion. In case a specific liquid crystal compound adjusts an 
electrolyte, it can make carrier ion the counter ion of the liquid crystal compound which is ionicity, 
because this liquid crystal substituent has salt structure. For this reason, since there is no need of 
adding carrier ion in the form of a salt, separately and mobile ion other than carrier ion is not 
contained, the transference number of carrier ion can be raised. In this case, the basis which gives 
mesomorphism as a mesomorphism substituent, for example, a meso gene machine, is contained at 
least in one side of an anion part and a cation part. The basis which gives mesomorphism may not be 
included or organic ion (an organic anion, organic cation) or inorganic ion (an inorganic anion, 
inorganic cation) is sufficient as the anion part or cation part of the direction which has not been 
directly connected with L in a general formula (I). 

[0028] The salt which consists of a salt which consists of an anion part containing a meso gene 
machine and a cation part which consists of the opposite cation as suitable concrete composition of a 
mesomorphism substituent or a cation part containing a meso gene machine, and an anion part which 
consists of the opposite anion is mentioned. It comes to connect either these anions part and a cation 
part with L in a general formula (I). 

[0029] When a meso gene machine is included in a cation part, structure desirable as the cation part 
(substituent with a positive charge) is a general formula (m-a) or (Ill-b) (DI-c) structure expressed. As 
for a meso gene machine, at this time, it is desirable to be contained as a substituent of Ryl-Ry5 in 
general formula (IH-a) - (III-c), or Qyl. Moreover, it is desirable to be contained as the atomic groups 
Ryl-Ry5 which consist of a repeat unit shown by the aforementioned general formula (I), or a 
substituent of Qyl. 
[0030] 
[Formula 6] 

A (m-a) a (m-b) SC(ffl-c) 

[0031] Qyl of a general formula (Ill-a) expresses the atomic group which can form the aromatic 
cation of 5 or 6 member ring with a nitrogen atom, and Ry 1 expresses the alkenyl machine which is 
not replaced [ the alkyl group which is not replaced / substitution or /, a polymerization nature 
machine, substitution, or ]. 

[0032] Ayl of a general formula (m-b) expresses a nitrogen atom or the Lynn atom, and Ry2, Ry3, 
Ry4, and Ry5 express respectively the alkenyl machine which is not replaced [ the alkyl group which 
is not replaced / substitution or /, a polymerization nature machine, substitution, or ] independently. 
However, Ry2, Ry3, Ry4, and Ry5 are not aryl groups simultaneous [ three or more ]. Moreover, two 
or more of Ry2, Ry3, Ry4, and Ry5 may form the un-aromatic ring which connects mutually and 
contains Ayl. 

[0033] Respectively, independently, Ryl, Ry2, Ry3, Ry4, Ry5, and Ry6 of a general formula (IQ-c) 
may express the alkenyl machine which is not replaced [ the alkyl group which is not replaced / 
substitution or /, a polymerization nature machine substitution, or ], among those two or more may 
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connect them mutually, and they may form a ring structure. 

[0034] A general formula (m-a), (ffl-b), and (HI-c) the cation expressed may form a polymer through 
Qyl,orRyl-Ry6. 

[0035] The composition atom of the atomic group Qyl which can form the cation of aromatic series 5 
or 6 member rings with nitrogen is preferably chosen from carbon, hydrogen, nitrogen, oxygen, and 
sulfur among a general formula (EH-a). 

[0036] As 6 member rings completed by Qyl, it is a pyridine, a pyrimidine, a pyridazine, a pyrazine, 
and triazine preferably, and is a pyridine more preferably. 

[0037] As a aromatic-series 5 member ring completed by Qyl, it is an oxazole, a thiazole, an 
imidazole, a pyrazole, an isoxazole, thiadiazole, an OKISA diazole, and a triazole, and they are an 
oxazole, a thiazole, and an imidazole more preferably. An oxazole and an imidazole are especially 
desirable. 

[0038] A general formula (m-a), and (IH-b) (EI-c) inner Ryl-inner Ry6 It is the alkyl group (carbon 
atomic numbers (henceforth, more than C) are 1-24 preferably) which is not replaced [ substitution 
or ] independently respectively. Even if it is a straight chain-like, it may be branched-chain, and you 
may be a ring type. For example, a methyl, ethyl, a propyl, butyl, i-propyl, a pentyl, A hexyl, an octyl, 
2-ethylhexyl, t-octyl, a desyl, A dodecyl, tetradecyl, 2-hexyl desyl, octadecyl, cyclohexyl, cyclopentyl 
and a polymerization nature machine (desirable - a vinyl group and an acryloyl machine -) Alkenyl 
machines which are not replaced [ substitution or ], such as a methacryloyl machine, a styryl machine, 
and a cinnamic acid residue (more than are 2-24 in C preferably) Even if it is a straight chain-like, it 
may be branched-chain, for example, a vinyl and an allyl compound are expressed, the alkyl group of 
more than C 3-18 or the alkenyl machine of more than C 2-18 is expressed preferably, and the alkyl 
group of more than C 4-6 is expressed more preferably. . 
[0039] A general formula (m-a), inner Qyl, and Ryl-Ry6 may have the substituent. as an example of 
a desirable substituent a halogen atom (F, CI, Br, I), a cyano group, and an alkoxy group (a methoxy - 
-) Ethoxy ** butoxy, octyloxy, methoxyethoxy one, methoxy PENTA (ethyloxy), Aryloxy machines, 
such as acryloyl oxyethoxy and pentafluoro propoxy one (phenoxy etc.), alkyl thio machines (a 
methylthio, ethyl thio, etc.) and an acyl group (an acetyl -) sulfonyl machines (a methane sulfonyl --), 
such as a propionyl and a benzoyl An acyloxies machine, such as benzenesulphonyl (acetoxy, 
benzoyloxy, etc.), A sulfonyloxy machine (methane sulfonyloxy, toluenesulfonyloxy, etc.), 
phosphonyl groups (diethyl phosphonyl etc.) and an amide group (acetylamino --) carbamoyl groups 
(N and N-dimethyl carbamoyl --), such as a benzoyl amide alkyl groups (a methyl, ethyl, and a propyl 
--), such as N-phenylcarbamoyl An isopropyl, a cyclo propyl, butyl, 2-carboxy ethyl, a benzyl, etc., 
aryl groups (a phenyl, toluyl, etc.) and a heterocycle machine (for example, pyridyl -) Alkenyl 
machines, such as imidazolyl and furanyl (a vinyl, 1-propenyl, etc.), An alkoxy-group acyloxy 
machine (acetyloxy, benzoyloxy, etc.), Alkoxy carbonyl groups (a methoxycarbonyl, ethoxycarbonyl, 
etc.) and polymerization nature machines (preferably a vinyl group, an acryloyl machine, a 
methacryloyl machine, a styryl machine, a cinnamic acid residue, etc.) are mentioned. 
[0040] When a meso gene machine is included in a cation part, as the opposite anion preferably As an 
inorganic anion, a halogen anion (C1-, Br-, I-), an iodine trimer anion (B-), NCS-, BF4-, PF6-, 04C1-, 
Ph4B-, AsF6-, SbF6-, and B10C110-, It is desirable to be chosen from the group which consists of an 
anion which a sulfonamide, disulfon imide, N-acyl sulfonamide, a carboxylic acid, a sulfonic acid, 
alcohol, an activity methylene, and activity methine dissociated as an organic anion. It is chosen from 
the group which consists of an iodine anion (I-, I3-) and an anion which a sulfonamide, disulfon 
imide, N-acyl sulfonamide, a carboxylic acid, a sulfonic acid, alcohol, an activity methylene, and 
activity methine dissociated as an organic anion more preferably. As an iodine anion (I-, I3-) and an 
organic anion, still more preferably A sulfonic acid, the anion (for example, (CnF2n+lS02) 
(CmF2m+lS02), imido anion expressed with N- (n --)) which disulfo nil imide and N-acyl 
sulfonamide dissociated m is chosen from the group which consists of six or less positive integer, a 
fluorosulfonic-acid anion (n is six or less positive integer) expressed with CnF2n+lS03-, 
respectively. It is an iodine anion (I-, I3-) especially preferably. This iodine anion is advantageous 
when using a specific liquid crystal compound as an electrolyte use for solar batteries from which 
iodine ion serves as a carrier. 
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[0041] When a meso gene machine is included in an anion part, things desirable as the anion part 
(substituent with a negative charge) are a sulfonamide, disulfon imide, N-acyl sulfonamide, a 
carboxylic acid, a sulfonic acid, alcohol, an activity methylene, and the anion in which activity 
methine carried out proton dissociation. 

[0042] When a meso gene machine is included in an anion part, as the above-mentioned general 
formula (Ill-a) and (Ill-b) (III-c) the cation of the structure expressed, and an inorganic cation, a 
lithium ion is suitably mentioned as an organic cation preferably as the opposite cation. A lithium ion 
is suitable also especially in these. This lithium ion is advantageous when using a specific liquid 
crystal compound as a lithium ion battery or an electrolyte for lithium cells. 

[0043] It is desirable that an alkyl group or an alkenyl machine is included as a basis which connects 
with a mesomorphism substituent (the counter ion is also included when it has an ionicity basis) the 
organic ion which shows an end group or a meso gene machine, and ionicity. As for the carbon 
number of these alkyl groups or an alkenyl machine, 6 to 25 is desirable, and 6 to 18 is still more 
desirable. Moreover, you may have the substituent and what was mentioned above as a substituent in 
R of a general formula (I) as a desirable substituent is mentioned. 

[0044] As a mesomorphism substituent, when using the electrolyte constituent of this invention for a 
lithium ion battery or a lithium cell use, especially desirable composition is an anion part in which the 
part connected with L in a general formula (I) contains a meso gene machine, and is the composition 
that the counter ion used as the cation part is a lithium ion. On the other hand, when using for the 
solar-battery use from which iodine ion serves as a carrier, it is desirable that it is the composition 
that the opposite anion which the part connected with L in a general formula (I) is a cation part 
containing a meso gene machine, and serves as the anion part is iodine ion. 

[0045] As a mesomorphism substituent, pKa of the conjugate acid of an anion part is desirable from a 
viewpoint which raises the dissociation concentration of the ion (for example, a lithium ion, iodine 
ion, etc.) from which it becomes a carrier in an electrolyte that it is 1 1 or less, and it is still more 
desirable that it is seven or less. 

[0046] Although the example P-l to P-28 of the polysiloxane structure shown by the general formula 
(I) is shown hereafter, this invention is not necessarily limited to these examples. In addition, let the 
liquid crystal compound which repeats the structure shown by this example and it has as a unit be the 
instantiation compound P-l to P-28. 
[0047] 
[Formula 7] 

<j>Me 




OEt 

|P-2) -fs|— o\- 




(P-3) 



(P-4) 



6-(CH 2 ) 9 -CCO-^ ^—^ }— 0C 18 H ir n 





[0048] 
[Formula 8] 
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V 



(P-7)Y = CFjCOO' 
y (P-10)Y = BF 4 - 

[0049] 
[Formula 91 



t 9 rpr 



[0050] 

[Fonnula 101 
owe 

■ff-o-J- 



OMa 



VN-CH 2 CH 3 _ (p . 23) 

CFaCO-CH^CH^o-Q-Q^^ 
OMs 

H 3 C V-T (p.25, 

-o 3 s- C cH 2kr0 -Q_ H Q_ CN 

oa 

©-(CHjfeSOjNSOjCFa 
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— (P-271 
O-CH 2 CH 2 (0CH 2 CH2)rSO2NSO2CF3 



H 2 C=CH— COOChfeCHj-N^ //— \ 

[0051] 

[Formula 11] 
^^VIhQ-o-hQkoCsH^ 

CF 3 SO 2 -N-S0 2 (CH 2 CH 2 0)^CH2CH 2 S(^-N--SO 2 CF3 {p _28) 
n-CsH 170 -^-OHQ-N^ 

OMe 

0-(CH 2 ) 2 S02NS0 2 CF3 

9 H 2 (P-29) 
CH2 

CH 2 CH 2 ^^ n _^^ o _^^ o ^ h ^ 

. 9-(CH 2 ) 2 S0 2 NSO 2 CF 3 
OEt 

[0052] A specific liquid crystal compound may be a high molecular compound obtained by having a 
polymerization nature machine and carrying out the polymerization of them. The radical 
polymerization method which is a general macromolecule synthesis method indicated by the 
laboratory procedure (Kagaku-Dojin) of Takayuki Otsu and Kinoshita **** 
collaborationimacromolecule composition, Takayuki Otsurlecture polymerization-reaction theory 1 
radical polymerization (I), and (Kagaku-Dojin) as a polymerization method which this high molecular 
compound obtains can be used. The thermal polymerization initiator which there are a thermal 
polymerization method using a thermal polymerization initiator and the photopolymerizing method 
using a photopolymerization initiator, and is used preferably For example, 2 and 2'-azobis 
(isobutyronitrile), 2, and 2'-azobis (2,4-dimethylvaleronitrile), Azo system initiators, such as a 
dimethyl 2 and 2'-azobis (2-methyl propionate), For the example of the photopolymerization initiator 
which peroxide system initiators, such as benzoyl peroxide, etc. are contained and is used preferably 
alpha-carbonyl compound (U.S. JP,23676613 - said - each specification publication of No. 
2367670) The acyloin ether (U.S. JP,244828,B specification publication), alpha-hydrocarbon 
substitution aromatic acyloin compound (U.S. JP,2722512,B specification publication), a polynuclear 
quinone compound (U.S. JP,30461273 - said - each specification publication of No. 2951758) - 
The combination of a triaryl imidazole dimer and p-aminophenyl ketone (U.S. JP,35493676,B 
specification publication), An acridine, a phenazine compound (JP,60- 105667, A, the U.S. 
JP,4239850,B specification publication), and an OKISA diazole compound (U.S. JP,4212970,B 
specification publication) are contained. The desirable addition of a polymerization initiator is below 
20 mass % more than 0.01 mass % to a monomer (salt) total amount, and is below 10 mass % more 
than 0.1 mass % still more preferably. The desirable molecular weight (number average molecular 
weight) of the macromolecule obtained by the polymerization is 5,000-1 million, when monomers 
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case of polyfunctional monomer /sain or 1 1 = r l • ' m0ie P referab] y- Moreover, when the 

charge carrier, and i, car, add tern the fo™ o^^T ^ T^*"' """"^ J " » d •« a 
iodine sah, the above-mentio^^/Zu^^^^^ " 
mentioned. As for an I3-salt it is common t n »/a -a- 5Ei ) ( } Ae 1111118 expressed is 

«a*e i. generate i„ arr Cecti^ ££££££ S^J^T- ^ » 
case. "<=uij 01 u. ana the amount of said generates in that 

-W^ 1 ^''.^ «* mention -aa desirable 10 - 90 

remainder in tha, case a^cffi SSSSSSt, I *" COmp0nenls ° f *• 

concentration also containing tSs when l ^ this c ™«"tration is the 

specific liquid crystal cTp?und. 38 3 C0UnKr ion to "» ^mentioned 

[0055] It is more desirable that it is r O i 90 m^i i or r ™ . 

of I- ] %, and it is / i, is still I mom oestobf ^ * f/fn *■ » is t <"-» -no. / 

OS-5 mo, / %. i, addition, tins ratetZ raL when D ill? ' 7* ** " is ' 

aforementioned specific liquid crystal compound ^ 25 a counte "°" i- me 

(m-b) (TO*) the shown organTc cationlnol,*?^ aforemeMl <»'« 1 formula (m-a), and 

SCN- (CI-, Br-, etc.), BW-^u- cS, 2 ^?C°° S a ££ mbincd 25 m a™ 0 " Halogetude ion, 
CF3COO-, Ph4B-, 3 CF3S02) C act* iSS ? ' 2 (O3CES02 ^ C H3S03-, CE3S03-, 
CF3C00-, 2 (CF3S02)S , ana a^LZ SSl? " " nd SCN "- CK «03- 

that alkaU-metal salts, such Til C^^umr^^^ M ° reover ' itis 
included from a viewpoint on me nho^Mr T LlSCN - * nd NaSCN - 216 specially 
salt it is desirable that i, i fflSS 5 SSS?^^ ? ^ additi ° n ° f » ^ 

and alkyl thiol-alkyl disulfide, vio^^fS^?T ,m, ^ iI1 ^ P ° ly Sodium sulflde > 
contain, and can also be usedNS SS^SSS " % hyd ^ ulnone ^none, etc. are made to 
is desirable that it is below 30 maTs % otmf whnW, ' f ?" 3,110,1111 ° f ±ese canpoonds used, it 
[0058] the liquid crystal compound TT 
constituent of this invention - ** -Solvent ct ^^^^ation in the eleclxolyte 
homogeneous amount at the maximum USed t0 this com P°™d and a 

which improves l0W ' "J for ^osity to be the compound 

such a solvent, carbonate cJSSS ° S^JEfi * ^ outstandin g conductivity. As 
Heterocyclic compounds sX 3 me£ 0310011316 ^ Dr ° Pylene cari *> nate > 

diethyleLr, ethytoS^^^^^^ 3 Ether com PO™ds, such as 

dialkyl ether, Chain-like Zh* 2 f£ StT 1 ? 06 '*? 3 ' 001 ^ ether ' 1,16 Polyethylene-glycol 
ethylene glycol *~S£S£^^ ^ A -^0^^ 

ether, Alcohols, such as polyproiS^n^ Z f^ 1 ^ P ol y eth ylene-glycol monoalkyl 
polyethylene glycol, R^SSSSS5f55f ZfiZSS^g*] * > 

Phosphonate, a and 
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compounds, such as heterocyclic compounds, such as carbonate compounds, such as ethylene 
carbonate and propylene carbonate, and 3-methyl-2-oxazolidinone, an acetonitrile, guru taro dinitrile, 
a methoxy acetonitrile, a propionitrile, and a benzonitrile, and especially ester are desirable. Even if it 
uses these independently, they may use two or more sorts together. 

[0060] As a solvent, the boiling point [ in / an ordinary pressure (one atmospheric pressure) / at the 
viewpoint of the improvement in endurance by volatility-proof ] has desirable 200 degrees C or more, 
its 250 degrees C or more are more desirable, and its 270 degrees C or more are still more desirable. 
[0061] in using the electrolyte constituent of this invention for electrochemical cells, such as a 
lithium ion battery, at least one kind of the compound in an electrolyte constituent contains a lithium 
element (ion) - although it comes out and a certain compound is used suitably, as concentration of a 
lithium element (ion), 5 % of the weight - 100 % of the weight is desirable, and 60 % of the weight is 
still more desirable from 20 % of the weight 

[0062] The electrolyte constituent of this invention can be used for reaction solvents, such as a 
chemical reaction and metal plating, a CCD (charge-coupled device) camera, various electrochemical 
cells (the so-called cell), an electrochemistry sensor, a photoelectrical evaporation study sensor, etc. It 
is more desirable for it to be preferably used for a non- water rechargeable battery (especially lithium 
secondary battery) and the photoelectrochemical cell using the semiconductor mentioned later, and to 
be used for a photoelectrochemical cell. 

[0063] The electrochemical cell of this invention which used the electrolyte constituent of this 
invention below for the [electrochemical cell] is explained. Since the electrochemical cell of this 
invention contains the electrolyte constituent of the aforementioned this invention, it shows the 
outstanding endurance and outstanding ion conductivity. 

[0064] Except the electrochemical cell of this invention containing the electrolyte constituent of the 
aforementioned this invention as an electrolyte* there is especially no limit and it can take general 
composition. A general electrochemical cell becomes by composition which sandwiched the 
electrolyte by the operation pole and the counter electrode, and corresponding to the oxidization 
(reduction) reaction which occurs by operation best quality, and the reduction (oxidization) reaction 
which occurs by the counter electrode, when the carrier ion in an electrolyte moves between two 
poles, it functions. In the case of the photoelectrochemical cell mentioned later, in the case of the 
electrode (for example, coloring matter sensitization semiconductor electrode) and rechargeable 
battery from which an operation pole produces electromotive force by optical pumping, the active 
material which can carry out insertion discharge of the lithium ion in connection with oxidation 
reduction is used by an operation pole (usually called a positive electrode) and the counter electrode 
(usually called a negative electrode). 

[0065] The photoelectrochemical cell of this invention which used the electrolyte constituent of this 
invention below for the [photoelectrochemical cell] is explained. The photoelectrochemical cell of 
this invention has the charge transporting bed which contains an electrolyte constituent on a 
conductive base material, a photosensitive layer containing the semiconductor by which sensitization 
was carried out with coloring matter, and a counter electrode, and it constitutes them so that the 
optoelectric transducer explained to the so-called following may be made to work in an external 
circuit. The photoelectrochemical cell of this invention shows the outstanding endurance with small 
degradation of the cell performance in the passage of time while it is excellent in a photo-electric- 
translation performance, since the aforementioned charge transporting bed contains the electrolyte 
constituent of this invention. 

[0066] [1] An example of an optoelectric transducer applicable to this invention at optoelectric- 
transducer drawing 1 is shown. A conductive layer 12, an under coat 14, a photosensitive layer 16, 
the charge transporting bed 18, and the counter electrode conductive layer 20 come to carry out the 
laminating of the optoelectric transducer 10 one by one. A photosensitive layer 16 turns into the 
semiconductor layer 24 which carried out sensitization with coloring matter d from the charge 
transportation material t. The semiconductor layer 24 is a porous layer which consists of a 
semiconductor particle s, the opening was formed between the semiconductor particles s and the 
charge transportation material t has permeated this opening. The charge transportation material t 
consists of the same component as the material used for the charge transporting bed 18. Under the 
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conductive layer 12, the substrate 28 is arranged on the substrate 26 and the counter electrode 
2^ 'I" f Snb T tt& 26 and 28 may 156 f0r ^ -tensity, -d may not ^tT 
con^vllTt^H^r^' ° n b ° mdary ° f each layer > Sample! *e boundary of a 
chat^ ^£ £" ^ff °f K en f Ve 16 ' ^ bound «y of « Photosensitive layer W and the 
S h T g d 18> ^ ^ boundar y of ^ charge transporting bed 18 and the counter 
electrode conductive layer 20, the constituents of each class may be casing out diffusive intL 

3f and substrate 28 of die side which may carry out incidence of the light to an optoelectric 
transducer 10 from either or both sides, and carries out incidence of the hght to it c^XsisToT 
material which has light-transmission nature, respectively 

[0067] Next an operation of an optoelectric transducer 10 is explained. In addition the case where 

^tffi S H S n n " eXPlained * ^ ^ ° Ut -idenceran^ec^r 
SJSS^a i ^ ? med ° Ut mCidenCe WiU reach a Photosensitive layer 16 will be 

absorbed with coloring matter d etc., and will generate the coloring matter d of Jexckati^n sSte 

^nZ^c^^T* ±G eleCtr ° n ° f 3 ^ ~* » *» conduction ba^SuT' 
5^ ? 7 ? ' 11 becomes 311 oxidant itsel f- ^ electron from which it moved to the 

conductive 20 fo^ ^ h 12 5"t m dectrone gative potential to the counter electrode 
SrtSJSJ i i WhjCh USCd oP toelec tric transducer 10 for the photoelectric cell 

if this photoelectric cell is connected with an external circuit, the electron in a conductirirvri2 

examnL el n ^ 2 °' ^ ™ » ~ temal g2X2 

reductant (for example, I3-) returns the oxidant of coloring matter d, and returns an electron while it 

STiS" « l6Ctr0lyte C ° mp0nent (f ° r exam P Ie > ^ when charge transportatio^ Z^sZ 

[0068] Hereafter, an usable material and its formation method are explained to each class of the 
aforementioned optoelectric transducer. In addition, below, when cing it "a conductive base 
S ; 1S h aCC h T d C0 K ndUCtiVe - layer 12 ' md il consists of a conductivet^r 12 and a 

£_f£ i \ a 18 arbltr f y 311(1 iS Piepared ' When Calhn S * 3 "counter electrode" inldinTboA 
sides it is accepted counter electrode conductive-layer 20, and both sides are included Srtmnrff it 

co^ofacounterelectrode conductive layer 20L 

?lf ] i A) t COndu ^ ve base ferial conductivity base material consists of the monolaver of m 
conductive layer or (2) conductive layers, and two-layer [ of a substrate ] m the c^e of 7l) material 
at which intensity and sealing performance are fully maintained as a conduct^ layer is u^T 
example, a metidhc material (alloys containing these, such as platinum, S2*T£^^ 

ett ?? el6CtnC C ° ndUCti0n agent in a Photosensitive-layer side can be us£ As a fcsSe 
e ectiic conduction agent, a metal (for example, alloys containing mese, such as platinum gold 

donS ^ aDC ' titamUm ' ^ 311 indium ). carbonfor conductive mSTo'xfdes (what 

doped a fluorine or antimony to an indium-tin multiple oxide and the tin oxide) ^mentioned TV 

mn^mT ° f a COnductive ^ has desirable about 0 02-10 micrometer^ } ^ 
EL C °» duCtl Y e b ase material has surface electrical resistance as good as a low The ranees of 
pSf?^^ 

a COnductive material side, as for a conductive base material, 

fv f f T ed 1116 ^P 3 ™ 1 conductive layer which consists of a conductive metallic oxide in 
the front face of transparent substrates, such as glass or plastics, by an application or « 
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evaporationo as a transparent conductivity base material is desirable. A thing desirable as a 
transparent conductive layer is the diacid-ized tin or indium-stannic-acid ghost (ITO) which doped a 
fluorine or antimony. A transparent polymer film besides glass substrates, such as an advantageous 
soda glass and an alkali free glass without the influence of alkali elution, can be used for a transparent 
substrate in respect of a low cost and intensity. As a material of a transparent polymer film, there is a 
triacetyl-cellulose (TAC), polyethylene-terephthalate (PET), polyethylenenaphthalate (PEN), 
syndiotactic polystyrene (SPS), polyphenylene-sulfide (PPS), polycarbonate (PC), polyarylate (PAr), 
polysulfone (PSF), polyester sulfone (PES), polyimide (PI), polyether imide (PEI), annular 
polyolefine, and bromine-ized phenoxy etc. In order to secure sufficient transparency, as for the 
coverage of a conductive metallic oxide, it is desirable to consider as per [ 0.01-100g ] two lm of 
base materials of glass or plastics. 

[0073] It is desirable to use a metal lead in order to lower resistance of a transparent conductivity 
base material. The quality of the material of a metal lead has desirable metals, such as platinum, gold, 
nickel, titanium, aluminum, copper, and silver. As for a metal lead, it is desirable to install in a 
transparent substrate by vacuum evaporationo, sputtering, etc., and to prepare on it the transparent 
conductive layer which consists of the conductive tin oxide or a conductive ITO film. The fall of the 
amount of incident lights by metal lead installation may be 1 - 5% more preferably less than 10%. 
[0074] (B) The photosensitive-layer aforementioned photosensitive layer absorbs light, performs 
charge separation, and has the function which produces an electron and an electron hole. The 
aforementioned photosensitive layer contains the semiconductor by which coloring matter 
sensitization was carried out. With the semiconductor by which coloring matter sensitization was 
carried out, generating of an optical absorption, the electron by this, and an electron hole takes place 
mainly in coloring matter, and a semiconductor bears the role which receives and transmits this 
electron (or electron hole). As for the semiconductor used by this invention, it is desirable that it is 
the n-type semiconductor which gives an anode current by a conductor electron serving as a carrier 
under optical pumping. 

[0075] (1) The compounds (for example, a strontium titanate, titanic-acid calcium, titanic-acid 
sodium, a barium titanate, a niobic-acid potassium, etc.) which have silicon, an element 
semiconductor like germanium, a m-V system compound semiconductor, metaled chalcogenide (for 
example, an oxide, a sulfide, selenides, or those composites etc.), or a perovskite structure as a 
semiconductor semiconductor can be used. 

[0076] As chalcogenide of a desirable metal, the oxide of titanium, tin, zinc, iron, a tungsten, a 
zirconium, a hafnium, strontium, an indium, a cerium, an yttrium, a lanthanum, vanadium, niobium, 
or a tantalum, cadmium, zinc, lead, silver, antimony or the sulfide of a bismuth, cadmium or a leaden 
selenide, the telluride of cadmium, etc. are mentioned. As other compound semiconductors, the 
selenide of phosphides, such as zinc, a gallium, an indium, and cadmium, a gallium arsenide, or a 
copper-indium, the sulfide of a copper-indium, etc. are mentioned. Furthermore, the composite 
expressed with MxOySz or MlxM2yOz (the number [ metallic element ] of combination with which 
an oxygen atom, x, and y and z become as for M, Ml, and M2, and, as for O, a valence becomes 
neutral, respectively) can also be used preferably. 

[0077] The desirable example of the semiconductor used for this invention Si, Ti02, Sn02, Fe 203, 
W03, ZnO, Nb 205, CdS, ZnS and PbS, Bi2S3, CdSe, CdTe, They are SrTi03, GaP, InP, GaAs, 
CuInS2, and CuInSe2 grade. More preferably Ti02, ZnO, Sn02, Fe203, W03, Nb205, CdS, It is 
PbS, CdSe, SrTi03 and InP, GaAs, and CuInS2 and CuInSe2, is Ti02 and Nb 205 especially 
preferably, and is Ti02 most preferably. Ti02 which includes an anatase type crystal 70% or more is 
desirable especially desirable, and Ti02 is Ti02 of 100% anatase type crystal. Moreover, it is the 
purpose which raises the electronic conductivity in these semiconductors, and it is also effective to 
dope a metal. As a metal to dope, divalent and a trivalent metal are desirable. It is the purpose which 
prevents that a reverse current flows from a semiconductor to a charge transporting bed, and it is also 
effective to dope a univalent metal to a semiconductor. 

[0078] Although a single crystal or a polycrystal is sufficient as the semiconductor used for this 
invention, from viewpoints, such as a manufacturing cost, raw-material reservation, and an energy 
pay back time, a polycrystal is desirable and especially the porous membrane that consists of a 
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m^tf ° r K? ^ i8 .* arinWe - Moreover > *e amorphous portion may be included in part ° 
[0079] Although the particle size of a semiconductor particle is generally L order TZ-C'm as 

is also desirable to mix a semiconductor particle (lOOnm or more and about SC t L^ 
scatter an incident light and to raise the rate of optical capture 300nm) m order to 

Fe ?m nr wm o , ' SrTl ° 3 - Moreover, it is desirable that they are Sn02 

[0081] As a method of producing a semiconductor particle, thev are the com™™ n QQ$n «f ,k 
"science of sol-gel method" AflTTNF ** style 0 f ******** ^^S^S 9 (1 ? 98) ° f * e 
[Translation done.] ' ^ ^a^caJ^n^n^on association^ 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 



l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 # **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

EXAMPLE = 
[Example] Hereafter, an example explains this invention concretely. 

- The instantiation compound P-5 was compounded by the synthetic example-following composition 

scheme of the instantiation compound P-5. 

[0156] 

[Formula 18] 

M-1 



i iaih - CH a° H 
i^i* *C 10 H 21 -CH 



CHaOH /=\ 

"\ 
M-3 



M-2 ™-\J* 



P-5 



OH* 

4sho+- 



M-5 



[0157] ** The synthetic dimethyl malonate of intermediate field M-1; after dissolving 58.1g 
(439mmol) in the methanol, adding methanol 28% solution;88ml of a sodium methoxide and 
dropping 1-BUROMO decane 97.2g (439mmol) over 1 hour, it flowed back for 8 hours. Diluted 
hydrochloric acid was filled with reaction mixture, and ethyl acetate extracted after neutralization. 
Vacuum concentration of the extraction solution was carried out after dryness with magnesium 
sulfate, vacuum distillation of the residue was carried out, and M-1 [ 41g (fraction (399Pa (3mmHg) / 
82 degrees C)) ] was obtained. 

[0158] ** The solution which was obtained by the above-mentioned ** and which dissolved M-1 
(41g, 170mmol) in diethylether (50ml) was dropped over 2 hours, having distributed the synthetic 
lithium aluminum hydride (1 lg, 289mmol) of intermediate field M-2 to 150ml diethylether, and 
stirring at a room temperature. After dropping, after flowing back for 3 hours, diluted hydrochloric 
acid/ice was slowly filled with reaction mixture, and it extracted, after making a solution acid The 
bottom solvent of reduced pressure was distilled off for the extract after dryness with magnesium 
sulfate, and the oily matter of 31g of rough products was obtained. The rough product was refined in 
silica gel column chromatography, and 14g was obtained as M-2 and colorless oily matter. 
[0159] ** M-2 (13.85g, 64mmol) obtained by the synthetic above of intermediate field M-4 and M-3 
(6.86g, 64mmol) were distributed in toluene (50ml), Para toluenesulfonic acid (12g) was added, and 
heating reflux was carried out for 5 hours, distilling off water. The water (100ml) which added 
potassium carbonate (lOg) was filled with reaction mixture, ethyl acetate extracted, and the solvent 
was distilled off under reduced pressure after drying an extract. The residue was recrystallized in the 
acetonitrile, and M-4 of the purpose was considered as the crystal, and was obtained 7g. 
[0160] ** It distributed to the acetonitrile (50ml) and the dimethylacetamide (20ml), and M-4 (5g, 
16.4mmol) and polymer M-5 (3g) which were obtained by the synthetic above of P-5 were made to 
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specified substance was obtained * mesomoi PWsm side chain which is the 

[0161] (Example 1) 

liquid, and it distributed in 1500mm forThrf lwc ™^cdl-M. titanium-dioxide dispersion 

diameter of the titanium dioxide in ^7^2 5^T , ' < S?* Uted ° bject ^ mea * P^cle 

STf 2^ ^ ^ ^ ^ Partide Si2e at this ^ 

electric co 2 nd^cti"i~ liquid were apphed to the 

of the Asahi Glass TCO glass-U at £ Stt&^*^P^ 

the production fluorine of Ti02 ^2^^^ 0Xide which **** 

present circumstances, the adhesive tapewasTSed to S? COl ° ring matter - Under *e 

conduction side (from an edge to 3mm^„?i o 7 6 p3rt by Ae side of 311 electric 

and it apphed eight sheets auS^ *T ^ ^ Was P ut in <«* 

application, it exfoliated and the adhes™ "tape wa^ur S fo 7 ght ^ l ° ends - 

Next, this glass was put into the electric E!!? f ° r °" e at «»m temperature. 

science) • and it calcinated for 30 nSutL^ 

- four mols/(l.)) of coloring matter R-l for 3 h™,™ ? T ♦ , ° ded Wlth 1,16 ethano1 solution (3xten 
immersed in a 4-teri-butylpyridine fo £ J* c -hng. AfterUng 

dyed was washed and carried out by ethanoT^m ^ S^ 8 / ^ glaSS Which coIorin g matter 
» 10 micrometers, and the coverage" ^^S^ST * laye/obtai Jd 

the surface electrical resistance of electricX^w *T W3S 35 20 ^ * addition 
[0163] 1-3. The acetonitrile was dk m5 * COnductlve was about 30ohm/**. 
a constituent and a luT^S^* S^S^TT f ^ ~ le ^ 
Table 1 therefore the adjusted aforementioned KffiS ™**?« ^ 102 to E-H3) containing 
compound to the Ti02 electrode substrate 

photoelectrochemical cell and was mJ*«£ i t K , h 18 ^ Paction **** of a 
carried out, and bm^J^S^SSSS^ ^ COl ° r Sensitizi *g ™* 
platinum vacuum evaporation glasfof S^£^l^ C ^ 1 ^'^^ 
Photoelectrochemical cell (sample B-^mTwS h x?" tOP ° f *"* electrodes > and the 
solution (E-101 of Table 1 using the M °™™> the electrolytic 

as the above by which coloring ^eSSS«,^ ^? ^ deCtr0de Substrate ^mxSm) 
evaporationo glass of the sam f size * SSSSb TttrTf^ W f pktinum vacuu * 

S^eS^ 

glass 2), a photosensitive layer 4^0 Saver ^ ^ C ° ndUCtive **** 3 wa * ****(ed on 
layers andacounter electrode b ^^^^^^^^^^^ 
produced. y exam P le 38 shown mdrawingj was carried out to order w J 
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( CJia ) Jf V( 48 )/BCE(50) /I *( 2 ) 


R-ini 




E-102 




R-1fV? 




E-103 


RE-2(48)yRE-l(50)/ 1.(2) 






E-104 


(CJL)jN*r(48)/RE-3f50)/l *f2) 

***4 ,l 9'4' v*w//Jiw %j\%j%Jif i 6\£t} 


R-1fl4 




E-105 


P-5 (98) 7 1, (2) 


R-ifK 

0 1U0 


-4r-3CgfJO 


E-106 


P-8 (98) /1*(2) 1 


R-IOfi 




E-107 


P-ll (98) 7L(2) 


R-in? 




E-108 


P-14 (98) /I 9 (2) 


R-10A 
u xuo 




E-109 


P-5 (48) 7P-6(50)/3,(2) 






E-110 


P-8 (48) /P-9(50)/I 9 (2) 


B-110 




E-lll 


P-8 (48) /P-10(50)/I 2 (2) 


B-111 




E-112 


P-ll (48) /P-12(50)/I,(2) 


B-112 




E-113 


P-ll (48) /P-13(50)/I 2 (2) 


B 113 





BCE : ^X'>r;xf*x-?A 



[0166] 

[Formula 19] 

O 

H 3 C^' N '</ N '^CH 2 CH3 



H 3 C 



RE-l 



r 

RE-2 



4F4 



OMe 



RB-3 



[0167] 1-4. By letting AM1.5 filter (product made from Oriel), and a sharp cut filter (KenkoL-41) 
pass for the light of the xenon lamp of measurement 500W of a photoelectric conversion efficiency 
(USHIO make), the simulation sunlight which does not include ultraviolet rays was generated and 
this luminous intensity was adjusted to 100 mW/cm2. 

[0168] The electrical and electric equipment which connected the crocodile clip, respectively, 
irradiated simulation sunlight at 70 degrees C, and was generated on the above-mentioned electrically 
conductive glass and above-mentioned platinum vacuum evaporationo glass of a 
photoelectrochemical cell was measured in the current-potential measuring device (case rhe SMU238 
type), the open circuit voltage (Voc) of the photoelectrochemical cell called for by this, short-circuit 
current density (Jsc), and a form factor - (FF) [= maximum output/(open-circuit-voltage x short- 
circuit current)] and a conversion efficiency (eta), and constant temperature - the decreasing rate of 
the short-circuit current density after carrying out the passage of time for 400 hours was collectively 
indicated to Table 2 under constant humidity (60 degrees C, 70%R.H.) 
[0169] 
[Table 2] 

&2 Kwt&m 





Jac 
(aA/ar 1 ) 


IS 


FF 


(%) 


Jbc&T¥(%) 


m 


8-101 


11.3 


0.60 


0.65 


4.4 


99 




B-102 


ai 


0.56 


a 54 


2.4 


45 


it®. 


B-103 


as 


0.54 


a 56 


2.6 


23 


vast 


B-104 


a9 


0.57 


0.57 


3.0 


10 


sm 


B-105 1 


10.4 


0,66 


0.67 


4.5 


3 




B-106 


10.3 


0.66 


L aG8 


4.3 


4 


*58BH 


B-107 


10.5 


0.67 


0.66 


4.6 


3 




B-108 


10.6 


0.67 


0.65 


4,6 


5 




B-109 


11 


0.62 


a 64 


4.3 


6 




B-110 


11 


0.63 

n an 


a €5 

A CO 


4.5 

A A 


6 

c 


-A- <r*rra 
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[0170] From the above-mentioned result, since a solvent volatilizes, the photoelectrochemical cell 
(B-101) using the solvent as the electrolytic solution is understood that endurance is very bad 

JSffiT'S SSSmS?? USlng P ol y siloxane ^ do not have fused 
salt RE-1 the cell (B- 102, B-103) using RE-2, and mesomorphism substituent of a comparison 

compound is small it understands that a photo-electric-translation performance is riot enough for 
degradation m the time. The photoelectrochemical cell using the electrolyte constituent conSning the 
aforementioned specific liquid crystal compound is excellent in initial performances, such asZS- 
circuit current density and a conversion efficiency, and endurance to them. Such an effect w J s£n 
when which coloring matter was used 
[0171] (Example 2) 

SwforoO^ P ° Si ^ e ACtiVe M u aterial ° f LithiUm Rechar S eaWe Battery-2-1. Positive-Electrode 
Sheet LiCo02 43 weight sections, the scale-like graphite 2 weight section, the acetylene black 2 

SSJ ^ermore addthe polyacrylonitrile 3 weight section as'a hindered the slurry 
which kneaded the acrylomtnle 100 weight section as a medium, and was obtained is painted o7an 
aluminum foil with a thickness of 20 micrometers using an extrusion formula application macnTuf 

^ *> " P ress —hine after dryness, the lead board made from alummZ 
Zir^t ? r *! f?* ? d Pf^ve-electrode sheet with 95 micrometers [ in thickness ] and a 
width-of-face [ of 54mm ] x length of 49mm was produced. 

[0172] 2-2. as the production negative-electrode active material of a negative-electrode sheet - a 
meso face pitch system carbon material (PETOKA) - as 43 weight sections and an electric 
conduction agent - the acetylene black 2 weight section and the graphite 2 weight section - 
comparatively - coming out - mixing - further - as a binder - a polyacryloniuile - 3 weight 
sections - adding - the N-methyl pyrrolidone 100 weight section - as a medium - kneadmf- a 
negative electrode - a mixture - the slurry was obtained a negative electrode - a mixture - the 
slurry was painted on copper foil with a thickness of 10 micrometers using the extrusion formula 
apphcauon macmne, it pressed with the calender press machine after dryness, and the negate 
electrode sheet with 46 micrometers [ in thickness ] and a width-of-face [ of 55mm ] x length of 
50mm was produced After welding the lead board made from nickel to the edge of a negative 
elecd-ode sheet, it heat-treated at 230 degrees C for 1 hour in dry air of -40 decrees C or less of dew- 
points. Heat treatment was performed using the far-infrared heater 

!SS ™tT^ Ct ; 0n "f S ative - electrode she * of a 2-3. sheet cell and the positive-electrode sheet 
earned out dehydration dryness at 230 degrees C for 30 minutes in dry air of -40 degrees C or leS of 
dew-points, respectively. In dry atmosphere, the laminating of the separator (polyfm^kL poroX 

JS^TT?^,^ jUdged " a *" [ 3 P os ^ve-el Jtrode ^ with 

a width-of-face of 54mm ] x length of 49mm and width-of-face [ of 60mm ] x length of 60mm waT 

to7aWeT;? t f q " d Which ff olved ^trolyte (E-202-213)^f composition aC^a"g 
to Table 3 on toe nonwoven f abnc in the acetonitrile of the amount of said was applied and the 

sdutionl 6 Z^t ^ 7* nd0CeA PreSSUfe at 50 C Moreover ' thfettiof^c 

ltd! M 7 8 f SOlVCnt T inflltrated ^ ±C nonwoven fabric 38 * ™* laminating of 
fte dned [ dehydration ] negative-electrode sheet with a width-of-face [ of 55mm ] x length of 50mm 
was earned out on it, using the sheathing material which consists of a laminate film ofTpolyethZe 
(50 micrometer-polyethylene terephthalate (50 micrometers), heat weld was carried ou ^ foSgeT 

mm^i H nd f 'J* ^nT 11 ' md SheCt type CeU (sam P le B - 201 - 213 ) ^s produced 8 
1* 5? °? * e lamipatin S of Positive-electrode sheet 31 equipped with 

WiA ^ -^--electrode terminal 35, theSlid'polymer 
2t ? 2 ' ^ d 1116 Positive-electrode terminal 34 by this example as shown in drawing! waT 
earned out to order was produced. 



[0175] 
[Table 3] 
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! m#st#^ 






fl* 


! E-201 


RE-4(30)/PC(30)/EC(40) 


B-201 




E-202 


RE-4(30)/RE-1(70) 


B-202 




E-203 


RE-4(30)/PG1000 


B-203 


JtiK 


E-204 


LiC10<(30)/KE-3(70) 


B-204 


it& 


E-205 


P-17(100) 


B-205 




E-206 


P-19(100) 


B-206 




E-207 


P-2K100) 


B-207 




E-208 


P-22(100) 


B-208 




E-209 


P-17(50)/P-18(5D) 


B-209 




E-210 


P-19(50)/P-20(50) 


B-210 


! 


E-211 


RE-3C30)/ P-18C70) 


B-211 




E-212 


RE-3C30)/ P-20C7G) 


B-212 




E-213 


LiBF 4 (30)/P-23(7Q) 


B-213 





RE-4 : LiN(S0jCF a ) 2 

PC : f u |* 

PG1000: * UxfV^ya^ (TOft?* 1 0 0 0 ) 



[0176] 2-4. About the sheet type cell produced by the method of the evaluation above of a cell 
performance, charge and discharge were repeated 30 times on condition that current density 1.3 
mA/cm2, charge final- voltage 4.2V, and discharge-final- voltage 2.6V**, and the service capacity in 
30 cycle eye was calculated. This was investigated about five cells of the same prescription, and the 
average was made into the capacity of the cell. Thus, the capacity of each cell was calculated and the 
relative capacitor to a sample B-201 was calculated. Moreover, the service capacity of the 200 cycle 
eye of each cell was calculated, the ratio to the service capacity of 10 cycle eye was calculated, and it 
expressed as a cycle capacity. Each value was shown in Table 4. 
[0177] 
[Table 4] 

^4 mmm& 









fl* 


B-201 


1 


0.30 


tttt 


; B-202 


0.59 


0,91 


m 


B-203 


0.31 


0.77 


\m 


B-204 


0.70 


0.91 




I B-205 


0.88 


0.95 




B-206 


0.87 


0.95 




B-207 


0.85 


0.96 




B-208 


0.86 


0.98 




B-209 


0.95 


0.95 




B-210 


0.94 


0.94 




B-211 


0.96 


0.94 




B-212 


0.98 


0.93 




B-213 


0.96 


0,94 





[0178] It turns out that the electrolyte which contains the aforementioned specific liquid crystal 
compound from the above-mentioned result is raising cycle nature, without seeing the big fall of 
capacity. 

[0179] From these examples, the electrolyte which did not volatilize substantially and was excellent 
in using the aforementioned specific liquid crystal compound at charge transportability ability was 
obtained, thereby, it excelled in the photoelectric transfer characteristic and the photoelectrochemical 
cell with little property degradation by the passage of time was obtained. Furthermore, this electrolyte 
does not reduce cell capacity and it turns out that it is the lithium ion conduction material which was 
moreover excellent in the cycle property. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

Prawing 11 It is the outline block diagram showing an example of the optoelectric transducer of this 
invention. 

[Drawing 21 It is the cross section showing the composition of the photoelectrochemical cell 
produced in the example 2. 

[Drawing 31 It is the schematic diagram of the sheet type cell produced in the example 3. 
[Description of Notations] 

1 Electrically Conductive Glass 

2 Glass 

3 Conductive Layer 

4 Photosensitive Layer (TiO Two-layer Which Carried Out Coloring Matter Adsorption) 

5 Electrolyte Layer 

6 Platinum Layer 

7 Glass 

10 Optoelectric Transducer 

12 Conductive Layer 

14 Under Coat 

16 Photosensitive Layer 

1 8 Charge Transporting Bed 

20 Counter Electrode Conductive Layer 

24 Semiconductor Layer 

26 Substrate 

28 Substrate 

s Semiconductor particle 

d Coloring matter 

t Charge transportation material 

3 1 Positive-Electrode Sheet 

32 Solid Polymer Electrolyte 

33 Negative-Electrode Sheet 

34 Positive-Electrode Terminal 

35 Negative-Electrode Terminal 
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